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ABSTRACT
An o u tlin e  o f resea rch  s t a t i s t i c s  and experim ental design competen­
c ie s  was developed through a c a re fu l  review o f sources in  th e se  f i e l d s  and 
a ss is ta n c e  from th e  L ouisiana S ta te  U n iv ers ity  Experimental S t a t i s t i c s  
s t a f f .  A panel o f tw enty-nine p h y s ic a l education s t a t i s t i c i a n s  was assem­
b led  from a review  of p h y s ic a l education research  p u b lic a tio n s , recommenda­
tio n s  o f acknowledged p h y sic a l education  s t a t i s t i c i a n s  and se le c te d  
u n iv e r s i t ie s .  This panel was requested  to  examine th e  p rev io u s ly  developed 
o u tlin e  of resea rch  and experim ental design competencies and r a te  them as 
to  t h e i r  value in  p h y sica l education  d o c to ra l resea rch . On th e  b a s is  of 
t h e i r  c o lle c tiv e  value judgments, an o u tlin e  o f necessary  competencies in  
s t a t i s t i c s  and experim ental design  fo r  p h y sica l education d o c to ra l resea rch  
was developed.
A two p a r t  q u estio n n a ire  was then  sent to  a l l  in s t i tu t io n s  o ffe r in g  
d o c to ra l degrees in  p h y sica l education . P art I  o f th e  q u estio n n a ire  was 
concerned w ith  a survey o f re sea rch  methods, s t a t i s t i c s ,  and experim ental 
design course requirem ents of p h y s ic a l education d o c to ra l s tu d en ts , sources 
used in  th ese  courses, md departm ents in  which th ese  course requirem ents 
were f u l f i l l e d .
P a rt I I  o f th e  q u e s tio n n a ire  co n sis ted  of ra tin g s  by th e  i n s t i t u ­
t io n s  as to  th e  errphasis p laced  upon each of th e  necessary  competencies and 
whether o r  no t th e  p a r t ic u la r  item  had been used in  ac tu a l p h y s ic a l educa­
t io n  d o c to ra l research  a t  t h e i r  in s t i tu t io n .  The o u tlin e  of necessary  
competencies in  s t a t i s t i c s  and experim ental design fo r  p h y sica l education 
d o c to ra l research  which had been developed by th e  panel of p h y sica l
education  s t a t i s t i c i a n s  served as th e  b a s is  of P a r t  I I  o f th e  in s t i t u t io n a l  
q u estio n n a ire . The purpose of t h i s  was to  determ ine what s t a t i s t i c a l  and 
experim ental design concepts were being taugh t i n  p hysica l education  doc­
to r a l  programs, th e  emphasis being p laced  on th e se  concepts, and what s t a ­
t i s t i c s  and experim ental design  concepts were being  used in  p h y s ic a l 
education  d o c to ra l re sea rch .
The study y ie lded  th e  fo llow ing r e s u l ts :
1 . An o u tlin e  o f necessa ry  competencies i n  s t a t i s t i c s  and experi­
m ental design f o r  p h y sica l education d o c to ra l re sea rch .
2. Some in s ig h t  in to  s t a t i s t i c s  and experim ental design course 
requirem ents, sources, course co n ten t, and where the  courses were o ffe re d  
to  p h y sica l education  d o c to ra l s tu d e n ts .
3 . Inform ation r e la t iv e  to  th e  more popu lar s t a t i s t i c s  and experi­
m ental design techn iques having been used  in  p h y s ic a l education  d o c to ra l 
re sea rch .
According to  th e  d a ta  c o lle c te d :
1 . Research methods, s t a t i s t i c s  and experim ental design , co llec ­
t iv e ly ,  most f re q u e n tly  consume fo u r  courses o r tw elve sem ester hours in  
th e  d o c to ra l program.
2. Prim ary sources used in  g raduate  p h y sica l education  c la sse s  in  
resea rch  methods a re  most fre q u e n tly  from p h y sica l education  o rien ted  p u b li­
c a tio n s . In  s t a t i s t i c s  and experim ental design, prim ary sources were from 
o th e r  a reas ,
3 . Research methods- a re  taugh t most f re q u e n tly  in  p h y s ic a l educa­
t io n  departm ents; s t a t i s t i c s  and experim ental design  courses a re  taugh t
most f re q u e n tly  in  education and psychology departm ents.
4 . R atings by p h y sica l education s t a t i s t i c i a n s  as to  what should 
be taugh t and i n s t i t u t io n a l  ra tin g s  as to  what i s  being tau g h t in -: th e  a rea  
of s t a t i s t i c s  and experim ental design were c lo se ly  re la te d .
5 . The most popular concepts u t i l i z e d  in  a c tu a l research  were ( l )  
mean, (2) s tandard  d ev ia tio n , (3) l in e a r  c o rre la tio n  product moment, (4) 
variance  and (5) simple randomized design.
CHAPTER I
INTRODUCTION
A c a re fu l exam ination o f th e  p h y sica l education  d o c to ra l program 
rev ea ls  th a t  i t s  basic  n a tu re  has g radua lly  changed since  i t s  advent upon 
th e  educa tiona l scene. The f i r s t  p h y sica l education  d o c to ra l programs 
leaned  h eav ily  upon p ro f ic ie n c ie s  in  p h y sica l a c t iv i t i e s  w ith strong  
emphasis upon h is to ry  and knowledge surrounding and p e rta in in g  to  
p h y sica l movement.
G radually, more and more emphasis came to  be p laced  upon research .^  
Through th e  y ears  some o f th e  requirem ents in  th e  d o c to ra l program have 
been a l te r e d ,  r e s u l t in g  in  degree p lans th a t  va ry  s l ig h t ly  from the  
t r a d i t io n a l  Doctor o f Philosophy degree, w ith  th e  most common being th e  
Doctor o f Education degree.3 A lte ra tio n s  such as th e se  have not re s u lte d  
in  a de-emphasis o f th e  re sea rch  p o rtio n  of th e  d o c to ra l program. The 
l i t e r a t u r e  re v e a ls  th a t  courses i n  research  methods and techniques began 
to  have e s ta b lish e d  p o s it io n s  in  d o c to ra l programs in  p h y sica l education 
in  the  19401 s .^  Since; th a t  tim e th e re  has been in c reased  a t te n t io n  and 
emphasis upon resea rch .
With th e  in c re as in g  emphasis upon re sea rch , i t  lo g ic a l ly  fo llow s 
th a t  a g re a t deal o f th e  d o c to ra l s tuden t1 s tim e must o r should be spent
•*-Hally Beth P o indexter, ’’Graduate P ro fe ss io n a l P rep ara tio n  in  
P hysica l Education in  S e lec ted  Colleges and U n iv e rs itie s  w ith Im plica­
t io n s  f o r  Teachers* Colleges” (unpublished doctor*s d is s e r ta t io n ,  Colum­
b ia  U n iv e rs ity , New York, 1957), p . 30.
2I b id . .  p . 32. 3Ib id . .  p . 31 4 lb id . . p . 40.
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in  m astering re sea rch  techn iques. B asic research  p re p a ra tio n  in  gradu­
a te  programs o rd in a r i ly  in c lu d es courses in  resea rch  methods, s t a t i s t i c s ,  
and experim ental design . This i s ,  o f course, in  a d d itio n  to  th e  know­
ledges and experiences th a t  th e  s tu d en t must acquire  p e r t in e n t  to  th e  
f i e l d  o f human movement. Any d o c to ra l studen t has a form idable ta sk  
try in g  to  m aster h is  su b jec t m a tte r  as w ell as re sea rch  techn iques.
Research persons in  p h y s ic a l education  are  sometimes hampered by
X.
th e  f a c t  th a t  most o f the  courses in  s t a t i s t i c s  and experim ental design 
a re  o ffe red  through departm ents and co lleg es  o th e r  th an  th e  p h y sica l 
education departm ent. The r e s u l t  o f t h i s  i s  th a t  p h y s ic a l education 
resea rch e rs  a re  req u ired  to  adapt to  t h e i r  f i e l d  what th ey  have lea rn ed  
in  o th e r a reas such as a g r ic u ltu re , psychology, economics, education, 
e tc .
This confusion and u n c e r ta in ty  i s  fu r th e r  compounded by th e  s tu ­
dent being fo rce d  to  wade through s t a t i s t i c a l  procedures which may o r 
may no t len d  them selves to  re sea rch  in  p h y sica l education  and by having 
to  t r a n s la te  th e  knowledges th a t  he does gain  in to  s i tu a t io n s  and con­
cep ts  th a t  have a p p lic a tio n  f o r  p h y sic a l education  re sea rch . Conse­
quen tly , th e  a rea  o f s t a t i s t i c s  and experim ental design can appear as a 
s trange  and fo rb idd ing  t e r r a in  f o r  th e  studen t who i s  u n fa m ilia r  w ith 
th e  te c h n ic a l ja rgon  o f th e  s t a t i s t i c i a n  and m athem atician.
P hysica l education  has p rogressed  g re a t ly  in  th e  l a s t  few decades 
in  i t s  p u rsu it  f o r  s ta tu s  as an academic d is c ip l in e . This p rog ress can 
be a t t r ib u te d ,  in  p a r t ,  to  th e  in c reased  q u a li ty  and q u a n tity  o f research  
on th e  p a r t  o f ded ica ted  sch o lars  o f p h y s ic a l movement. A c a re fu l analy­
s i s  o f t h i s  research  w i l l  rev e a l th a t  th e se  sch o lars  have been t iu ly
e c le c t ic  i n  t h e i r  approach to  th e  study o f movement. S tudents o f 
p h y sica l movement have in v e s tig a te d  human movement and i t s  im p lica tio n s  
in  alm ost every phase o f human endeavor in c lu d in g  such f i e ld s  as cu l­
tu r a l  anthropology, psychology, anatomy, h is to ry , physiology, p h y sic s , 
m athem atics, a r t ,  and ph ilosophy .
In  view o f th e  uniqueness o f th e  study  o f human movement, i t  i s  
ra th e r  odd th a t  p h y s ic a l educato rs have no t adapted s t a t i s t i c a l  and 
experim ental design concepts to  t h e i r  f i e l d  as has been done in  o th e r  
a reas such as psychology, education , a g r ic u l tu re ,  and economics.
Some p u b lic a tio n s  have been p resen ted  in  p h y s ic a l education  th a t  
r e f l e c t  a ttem pts to  g e a r s t a t i s t i c s  and experim ental design m a te r ia l 
to  p h y s ic a l education  re se a rc h . For th e  most p a r t ,  however, th ese  
have been e i th e r  broad, g en era l trea tm en ts  o r  p re se n ta tio n s  o f is o ­
la te d  s p e c if ic  item s. Such p u b lic a tio n s  a re  most commonly p a r ts  o f 
t e s t s  and measurements books.
To d a te , no a ttem pt has been made to . develop a comprehensive 
statem ent o f th e  competencies in  s t a t i s t i c s  and experim ental design  
which a re  p e c u lia r  to  p h y s ic a l movement re se a rc h . I t  was th e  under­
ly in g  th e s is  o f t h i s  paper th a t  a sp e c ia liz e d  work o f t h i s  n a tu re  i s  
necessary  and has an im portan t p la c e  in  p h y s ic a l education  re sea rch .
STATEMENT OF THE PROBLEM
The problem may be s ta te d  in  term s o f th e  fo llow ing  questions:
1 . What i s  th e  n1 ‘.ure o f re sea rch  p re p a ra tio n  requirem ents o f d o c to ra l 
s tu d en ts  in  p h y sica l education?
. i
2. What i s  th e  n a tu re  o f th e  con ten t o f th e  s t a t i s t i c s  and experim ental 
design courses being  p resen ted  to  d o c to ra l s tuden ts  in  p h y sica l education?
3 . What concepts from th e  a re a s  o f s t a t i s t i c s  and experim ental design 
have been used most f re q u e n tly  in  d o c to ra l resea rch  in  p h y s ic a l education?
4 . What concepts and m a te r ia ls  from th e  a reas  of s t a t i s t i c s  and experi­
m ental design do experts  in  th e  area  o f  p h y sica l education  re sea rch  con­
s id e r  to  be most im portant and most a p p lica b le  to  re sea rch  in  p h y sica l 
education?
PURPOSE OF THE STUDY
The purposes o f th e  study were ( l )  to  develop an o u tlin e  of compe­
te n c ie s  in  s t a t i s t i c s  and experim ental design necessary  fo r  p h y sica l educar- 
t io n  research ; and (2) to  g a th e r in fo rm ation  from se le c te d  in s t i tu t io n s  
concerning th e  p resen t s t a t i s t i c s  and experim ental design course req u ire ­
ments, th e  con ten t o f such courses, and th e  departm ents in  which th e  s ta ­
t i s t i c  courses were o ffe re d . This survey a lso  attem pted to  a s c e r ta in  th e  
s t a t i s t i c a l  techniques and types o f experim ental design  th a t  were most 
fre q u e n tly  employed in  d o c to ra l d is s e r ta t io n s .
LIMITATIONS OF THE STUDY
S evera l l im ita t io n s ,  th a t  a re  somewhat in h e ren t in  an in v e s tig a tio n  
of t h i s  k ind , p resen ted  se rio u s  problems in  th e  development of t h i s  study. 
E ffo r ts  were made to  take  th ese  fa c to rs  in to  con sid era tio n  in  o rder to  
n e u tra l iz e  t h e i r  e f f e c t .  The most in f lu e n t ia l  of these  fa c to rs  were:
1 . Confusion as to  d e f in i t io n  of term s A c a re fu l review of s ta ­
t i s t i c a l  and experim ental design p u b lic a tio n s  revealed  th a t  th e re  i s  con­
s id e ra b le  v a r ie ty  in  symbolism, term  d e f in i t io n ,  and p re sen ta tio n  of the 
m a te r ia l, '/filth t h i s  in  mind, an attem pt was made to  s e le c t  genera l and 
commonly accep ted .term s from these  f i e ld s .  The s t a t i s t i c s  department p e r­
sonnel a t  Louisiana S ta te  U n iv ers ity  were requested  to  a id  in  t h i s  ta sk .
In s p i te  of t h i s ,  in s tan c es  d id  a r is e  in  which th e re  was confusion as to  
the  in tended  meaning of a term  o r term s.
2. Panel s e le c tio n  S e lec tion  o f th e  eva lua tion  panel was based 
upon a review of th e  Research Q uarterly  and t e s t  and measurement t e x t -, books 
from w ith in  th e  f i e l d  o f p hysica l education , and upon recommendations from 
personnel in  se lec te d  u n iv e r s i t ie s  and from o th e r  p h y sica l education s t a t i s ­
t i c i a n s .  This was la rg e ly  a su b jec tiv e  procedure, and in  most cases was 
based upon how w idely an in d iv id u a l was known as a p h y sica l education star- 
t i s t i c i a n .  I t  i s  e n t i r e ly  p o ss ib le  and probable th a t  competent p a n e lis ts  
were overlooked.
3 . Overlapping n a tu re  of s t a t i s t i c s . rese~arch methods, and experi­
m ental design courses Although t h i s  study was concerned w ith only resea rch , 
s t a t i s t i c s  and experim ental design concepts, i t  was necessary  to  include 
re sea rch  methods courses since much of th e  m a te ria l in  th a t  area  i s  re la te d  
to  th e  primary to p ic  of t h i s  paper.
4 . The q u estio n n a ire  method The prim ary d a ta  ga thering  instrum ent 
fo r  t h i s  study was a q u estio n n a ire . This questio n n a ire  was developed by th e  
au thor and was not a standard ized  in strum en t. Great care had to  be taken  
in  th e  development of th e  qu estio n n a ire  to  in su re  th a t  th e  item s were under­
stood and th a t  i t  was designed so as to  promote response. Several re f in e ­
ments and rev is io n s  were made of th e  o r ig in a l  q u estio n n a ire  in  o rder to  
in su re  i t s  coherence and i t s  re tu rn . In  s p i te  of t h i s ,  th e  qu estio n n a ire  
method always possesses l im ita t io n s  w ith  regard  to  m is in te rp re ta tio n  and 
fo rced  response.
5. The h igh ly  su b jec tiv e  n a tu re  of a g rea t deal of th e  requested  
inform ation  The eva lua tion  sheet sen t to  th e  panel o f p h y s ic a l education 
s t a t i s t i c i a n s  req u ired  a su b jec tiv e  ev a lu a tio n  as to  th e  worth of a s e r ie s  
of s t a t i s t i c a l  and experim ental design concepts fo r  p h y sica l education 
d o c to ra l resea rch . Regardless of refinem ents and s ta n d a rd iza tio n  of 
in s tru c t io n , th e  f a c t  remains th a t  th e  judgments were su b je c tiv e .
The same was th e  case in  P a rt I I  of th e  i n s t i tu t io n a l  q u estio n n a ire ; 
i n s t i tu t io n s  were requested  to  r a te  r e la t iv e  emphasis p laced  upon a s e r ie s  
of s t a t i s t i c s  and experim ental design ^concepts as th ey  were p resen ted  in  
t h e i r  p h y sica l education d o c to ra l program. Again, th e se  were su b jec tiv e  
emphasis r a t in g s .
CHAPTER I I
REVIEW OF LITERATURE
The review  o f r e la te d  l i t e r a t u r e  was d iv ided  in to  th e  follow ing 
a re as : ( l )  d o c to ra l programs and t h e i r  evo lu tion  w ith  major emphasis upon
program requirem ents in  th e  a rea  o f research ; (2) p u b lic a tio n s  whose sub- 
j e c t s  cen te r around s t a t i s t i c s  and experim ental design concepts and t h e i r  
a p p lic a tio n  to  p h y s ic a l education resea rch ; (3) th e  methods u t i l i z e d  in  
s tu d ie s  in  o th e r  a reas  which attem pted to  develop o u tlin e s  of necessary  
com petencies.
D octoral Programs and T heir Evolution w ith  Major Bnphasis upon Program
Requirements i n  th e  Area o f Research 
1
Simmons in  a survey o f le a d e rs  i n  th e  f i e l d  of p h y sica l education 
found th a t  a s u b s ta n t ia l  p o rtio n  regarded  s t a t i s t i c s  as being e s s e n t ia l  a t  
th e  M aster1 s le v e l  and th e  m a jo rity  regarded s t a t i s t i c s  and resea rch  one 
o f th e  most im portan t a spec ts  o f th e  d o c to ra l program. He a lso  concluded 
th a t  th e  prim ary d iffe re n c e  between th e  d o c to ra l and th e  s p e c ia l i s t  pro­
grams i s  th a t  l e s s  emphasis i s  p laced  upon s t a t i s t i c s  and resea rch  in  th e
2s p e c ia l i s t  program.
1 Eugene E. Simmons, ’’E valuative  C r i te r ia  in  Graduate P hysica l Educa­
t io n :  A Study in  Teacher Education” (unpublished doc to r’ s d is s e r ta t io n ,
S p rin g fie ld  C ollege, S p rin g fie ld , I960 ), p . 183.
2I b id . .  p . 197.
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T u ttle  in  1949 found th a t  s t a t i s t i c s  was most o ften  included
w ith in  th e  to p ic  ’’measurement, re sea rch , and th e  advancement o f knowledge
to o ls  and methods used in  th e  f i e ld ” . This p a r t ic u la r  area  was th e  th i r d
most o f te n  mentioned in  graduate p h y sica l education curriculum . I t  was
noted  th a t  only one school, a t  th e  tim e of t h i s  study, l i s t e d  a sp e c if ic
course i n 's t a t i s t i c s  as a graduate requirem ent in  p hysica l education , th e
U n iv e rs ity  of Iowa.^
5
P oindexter, as c i te d  in  th e  in tro d u c tio n , has in d ic a te d  th a t  th e  
major emphasis in  th e  d o c to ra l program in  p h y sica l education  has g radua lly  
changed from an emphasis upon p ro f ic ie n c ie s  in  p hysica l a c t iv i t i e s  w ith  
resea rch  and th e  d iscovery  and v e r i f ic a t io n  of new knowledge.
Fant^ in  a survey o f physica l education programs in  se le c te d  uni­
v e r s i t i e s ,  found th a t  a l l  of th e  u n iv e r s i t ie s  surveyed req u ired  e i th e r  
p ro fic ien c y  exam inations o r a sp e c if ied  number of courses in  s t a t i s t i c s  of 
a l l  d o c to ra l s tuden ts in  p h y sica l education .
P hysica l Education Research P u b lica tio n s in  S t a t i s t i c s  and Experimental 
Design
A review o f p h y sica l education l i t e r a t u r e  revealed  th a t  no general 
work has been published  in  th ese  a reas of s t a t i s t i c s  and experim ental design .
3
•'Loren V/. T u tt le , ”A Study of C erta in  Aspects of Graduate P ra c tic e s  
in  H ealth , P hysical Education and R ecreation” (unpublished doc to r’ s d is s e r ­
t a t io n ,  The U n iv e rs ity  o f Oregon, Eugene, 1949)> p . 145.
4 Ib id . . p . 260. ^Poindexter, op. c i t . .  p . 32.
^Helen E. Fant, ”An In v e s tig a tio n  of C erta in  Aspects o f Physica l 
Education as Conducted in  Selected  U n iv e rs itie s  in  th e  U nited S ta te s” 
(unpublished doc to r’ s d is s e r ta t io n ,  Louisiana S ta te  U n iv e rs ity , 1964), p . 98.
The b roadest and most comprehensive works in  th e se  a reas a re  found in  
p h y sica l education books on t e s t s  and measurements. In  th e  books in  which 
s t a t i s t i c s  and experim ental design concepts a re  handled, th e  coverage i s  
b r ie f  and f o r  th e  most p a r t  secondary and in c id e n ta l .  For example,
Mathews^ devotes tw enty-seven of 374 pages to  th e  concepts o f c e n tra l  te n -
g
dency, v a r ia b i l i ty ,  normal curve, reg re ss io n , and c o r re la t io n . Bovard 
devotes approxim ately th e  same number o f pages to  th e  same to p ic .  Larson
g
and Yocum7 presen t th e  b roadest and most comprehensive coverage of s t a t i s ­
t i c s ,  inc lu d in g  d escrip tiv e , to o ls  (s in g le  group a n a ly s is ) , and comparative 
to o ls .  Other te x t  books in  t e s t s  and measurements con ta in  se c tio n s  s im ila r  
in  n a tu re  to  th e  above re fe ren c es .
Works concerning s t a t i s t i c a l  and experim ental design as r e la te d  to  
p h y s ic a l education re sea rch  have been pub lished  from tim e to  tim e in  th e  
Research Q uarte rly . Among th ese  to p ic s  have been ( l )  t e s t in g  th e  hypo­
th e se s , (2) t e s t  r e l i a b i l i t y  and various concepts o f
n
Donald K. Mathews, Measurement in  P hysica l Education (P h ilad e lp h ia  
and London: W. B. Saunders, 1963) ,  pp. 27-52.
^Jojhn F. Bovard, F red rick  W. Cozen, and E. P a t r ic ia  Hugman, T ests 
and Measurements in  Physical- Education (P h ilad e lp h ia  and London: W. B.
Saunders, 1949), pp. 251-295.
^Leonard Larson and Rachael D. Yocum, Measurement and E valuation  in  
P hysica l. H ealth and R ecreation Education (S t. Louis: C. V. Mbsby Company,
1951), pp. 289-448.
10d. B. Van Dalen, "Hypotheses and Deduced C onclusions," Research 
Q u arte rly . 33:316-317, May, 1962.
HD . B. Van Dalen, "The Function of Hypotheses in  R esearch," Physi­
c a l Educator, 14:21, March, 1957.
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r e l i a b i l i t y ,  12,13,14,15 (3) s ig n if ic an c e  of measures and measuring 
devices,1^> 1? (4) experim ental groups,I** (5) use o f th e  one t a i l  t e s t s  in  
p h y sica l education re sea rch , 19 (6) use of " t ’ s" in  t e s t i n g ,20,21,22 (7) 
m u ltip le  group tre a tm e n t,23,24 (g) c o r re la t io n ,^5 ,26
•^M arie Liba, "A Trend Test as a P re lim inary  to  R e l ia b i l i ty  Estlmar- 
t io n ,"  Research Q uarte rly . 33:245-248, May, 1962.
13W alter K ro ll, UA Note on th e  C o e ffic ien t o f In tra r-c la ss  Correlar- 
t io n  as an Estim ate of R e l ia b i l i ty ,"  Research Q uarte rly . 33:313-316, May,
1 9 6 2 ‘  -w•^Leonard F e ld t and Mary E llen  McKee, "E stim ation  o f th e  R e lia b i l i ty  
o f S k i l l  T es ts ,"  Research Q uarterly . 29:279-293, October, 1958.
l^F ran k lin  Henry, " R e l i a b i l i ty , , Measurement E rro r, and I n tr a - in d iv i­
dual D iffe ren ce ,"  Research Q uarte rly . 30:21-24, M arch, 1§59.
l6 Dale 0. Nelson and Rex L. H urst, " S ig n if ic a n t o r no t S ig n if ic a n t ,"  
Research Q uarterly . 34:239-242, May, 1963*
^ W illiam  R, P ie rson , "Meaning o f a S ig n if ic a n t " t " , "  Research 
Q uarte rly . 31:667, December, i 960.
1®A. T. Slater-Hammel, "Matched Experimental Groups," Research 
Q uarte rly . 36:116-119, March, 1965.
^9a. T. Slater-Hammel, "The One T a il  Test in  P hysica l Education 
R esearch," Research Q uarte rly . 29:117-119, March, 1958.
20Robert N, S inger, " In d iv id u a l ’t ’ Test v s. M ultip le  Range T e s ts ,"  
Research Q uarterly . 37:284-286, May, 1966.
^ P ie r s o n , o jd, c i t . .  p . 667. ^Slater-H am m el, op. c i t . .  pp. 117-119•
^ R ic h a rd  C. Nelson and Chauncey A. Morehouse, " S t a t i s t i c a l  Proce­
dure Used in  M ultiple-Group Experim ents," Research Q u arte rly . 37:441-445, 
October, 1966.
24-singer, op. c it . .  pp. 284-286.
^ R ic h a rd  A. Berger and A rthur B. Sureney, "Variance and C o rre la tio n  
C o e ff ic ie n t,"  Research Q u a rte rly . 36:368-370, October, 1965.
26j .  p . W hitely, and L. E. Smith, "L arger C o rre la tio n s  Obtained by 
Using Average Rather Than t B estt S cores," Research Q uarte rly . 34:248-249, 
May, 1963.
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Development o f O utlines o f Content in  Other Sub.lect Areas
G a ll io n ^  obtained  in fo rm ation  from 200 co lleges and u n iv e r s i t ie s  
p e r t in e n t  to  t h e i r  b a s ic . freshman mathematics courses. From t h i s  he con­
s tru c te d  an o u tlin e  of con ten t f o r  freshman m athem atics. This o u tlin e  of 
content was th en  sent to  t h i r t y - f iv e  le a d e rs  in  th e  f i e l d  o f mathematics 
who had been id e n t i f ie d  in  th e  o r ig in a l  q u e s tio n n a ire . These experts evalu­
a te d  th e . o u tlin e  and t h e i r  c o lle c t iv e  evaluation  served as th e  f i n a l  sy lla ­
bus fo r  a genera l mathematics course fo r  freshman mathem atics.
Shaw^S developed an o u tlin e  of content in  w i ld l i f e  conservation  to  
be used as a guide f o r  developing a course of study fo r  th e  elem entary and 
• secondary school. In  th e  f i r s t  phase o f developing th e  o u tlin e , m a te ria ls  
were obtained  from a l l  o f th e  s ta te  departments o f w ild l i f e  and education  
concerning th e  w ild l i f e  education  courses o ffe red  w ith in  each s ta te .  From 
t h i s  m a te ria l was compiled a te n ta t iv e  l i s t  o f to p ic s  and su b -to p ics .
Leaders in  th e  f i e ld s  of w ild li f e  and w ild life  education  were se lec te d  and 
were sent copies of the  te n ta t iv e  l i s t  of to p ic s  and sub -top ics f o r  evalua­
t io n  as to  worth fo r  in c lu s io n  in  a course of study in  w ild li f e  conserva tion . 
Topics judged by th e  r a t in g  panel to  be worthy of in c lu s io n  made up th e  
o u tlin e  o f w ild l i f e  con ten t.
27Zachary Taylor G allion , ”A D eterm ination and A ppraisal o f th e  Con­
te n t  of Freshman General Mathematics Courses in  S e lec ted  Colleges and Uni­
v e r s i t i e s ” (unpublished doctor* s d is s e r ta t io n , Louisiana S ta te  U n iv ers ity , 
Baton Rouge, 1955).
^ S ta n le y  Shaw, ”An O utline o f Content fo r  W ild life  Education and a 
Study of W ild life  Knowledge of High School Seniors o f Louisiana” (unpub­
lis h e d  doc to rt s d is s e r ta t io n ,  Louisiana S ta te  U n ivers ity , Baton Rouge, 1961).
CHAPTER I I I
PROCEDURES AND PRESENTATION OF DATA
Overview
An o u tlin e  of s t a t i s t i c a l  and experim ental design concepts was sub­
m itted  to  a panel of p h y sica l education s t a t i s t i c i a n s .  These s t a t i s t i c i a n s  
ra te d  th e  o u tlin e  item s as to  t h e i r  r e la t iv e  value in  p h y sica l education 
re sea rch . On th e  b asis  o f t h e i r  judgments, a f i n a l  o u tlin e  was developed 
which co n sis ted  of th e  s t a t i s t i c s  and experim ental design concepts which 
th e  panel o f s t a t i s t i c i a n s  judged to  be im portant in  p h y sica l education 
resea rch .
This o u tlin e , combined w ith a questionnaire  concerning th e  n a tu re  
o f s t a t i s t i c s  and experim ental design courses, was sen t to  a l l  in s t i tu t io n s  
in  th e  U nited S ta te s  which o f f e r  p h y sica l education d o c to ra l degrees. This 
l i s t  was ob tained  from P ro fe ss io n a l P repara tions Issue  of th e  Jou rna l of 
H ealth. P hysica l Education and R ecreation (October, 1965). The d e ta ile d  
d e sc r ip tio n  o f th e  procedures fo llow s.
Development o f th e  O utline o f S t a t i s t i c s  and Experimental Competencies 
Sent to  Panel o f P hysical Education S ta t i s t ic ia n s
An o u tlin e  of s t a t i s t i c a l  and experim ental design concepts was 
developed i n i t i a l l y  by th e  au tho r. The sources of t h i s  o r ig in a l  o u tlin e  
were textbooks in  s t a t i s t i c s  and experim ental design and th e  au thor1 s 
knowledge and background in  these  a re as . A l i s t  o f s t a t i s t i c s  and experi­
m ental design textbooks consu lted  appears in  Appendix A. The o r ig in a l  
o u tlin e  appears in  Appendix B. This o u tlin e  was subm itted to  a group of
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Louisiana S ta te  U n iv e rs ity  s t a t i s t i c i a n s .  The group was composed of Drs. 
Kenneth Koonce and R. P re n tis s  S c h illin g  o f th e  experim ental s t a t i s t i c s  
s t a f f ,  Dr. Lonnie F ie ld e r  o f th e  a g r ic u ltu re  s t a t i s t i c s  s t a f f ,  and Dr.
Sam Adams of th e  educational s t a t i s t i c s  s t a f f .  This group examined th e  
o u tlin e  and added s t a t i s t i c s  and experim ental design to p ic s  and item s which 
they  b e liev ed  had been om itted . The enlarged  o u tlin e  of s t a t i s t i c a l  and 
experim ental design competencies f o r  p h y sica l education d o c to ra l s tu d en ts  
appears i n  Appendix C,
S e lec tio n  of th e  Panel o f P hysica l Education S ta t i s t i c ia n s
A c a re fu l examination of th e  Research Q uarte rly  and p h y sica l educa­
t io n  textbooks contain ing  s t a t i s t i c a l  and experim ental design m a te r ia l was 
made. A l i s t  o f w r ite rs  in  th e  area  of s t a t i s t i c a l  and experim ental design 
concepts was assembled from th ese  sources. The l i s t  o f in d iv id u a ls  appears 
in  Appendix D. These in d iv id u a ls  were contacted  by l e t t e r  and asked to  
serve as members o f th e  evaluating  panel and asked to  recommend no more than  
th re e  o th e r  p h y sica l education s t a t i s t i c i a n s  as p ro spec tive  members o f th e  
eva lua ting  p an el. In  th e  event an in d iv id u a l e i th e r  d id  no t respond o r  
responded n eg a tiv e ly , no fu r th e r  a tte n p t was made to  s o l i c i t  h is  a id . A 
sample o f th e  l e t t e r  sen t to  th ese  in d iv id u a ls  i s  p resen ted  in  Appendix E.
Secondly, in d iv id u a ls  recommended by th e  prim ary sources were con­
ta c te d  by l e t t e r  and requested  to  serve as members o f th e  eva lua ting  panel. 
In  th e  event an in d iv id u a l e i th e r  d id  n o t respond o r responded n eg a tiv e ly , 
no fu r th e r  a tte n p t was made to  s o l i c i t  h is  a id . A sample l e t t e r  i s  p re­
sented  in  Appendix F.
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T hird ly , u n iv e r s i t ie s  throughout th e  U nited S ta te s  which o ffe red  
p h y s ic a l education d o c to ra l degrees were a d d itio n a l sources o f eva lua tion  
panel members. The au tho r, w ith  the  a id  o f h is  d is s e r ta t io n  advisory 
committee, se le c te d  f i f te e n  u n iv e r s i t i e s .  These u n iv e r s i t ie s  were - 
se le c te d  on a su b je c tiv e  eva lua tion  as to  the  s tre n g th  o f th e i r  p h y s ic a l • 
education d o c to ra l program, and an attem pt was a lso  made to  balance 
geograph ica lly  th e  se le c tio n s  o f in s t i t u t io n s .  A l i s t  o f these  i n s t i t u ­
t io n s  appears in  Appendix G. These in s t i tu t io n s  were contacted  by 
l e t t e r  and requested  to  recommend any p h y sica l education  s t a t i s t i c i a n ( s )  
on th e i r  s t a f f  who they  be lieved  were q u a lif ie d  to  serve as member(s) 
o f th e  evaluating  panel. The sample l e t t e r  sen t to  these  in s t i tu t io n s  
appears in  Appendix IT. The in d iv id u a ls  recommended by th ese  i n s t i t u ­
t io n s  were then  contacted  by l e t t e r  and requested  to  serve as members o f 
th e  ev a lu a tin g  p an el. In  th e  event an in d iv id u a l e i th e r  d id  no t respond 
o r responded n eg a tiv e ly , no fu r th e r  a tte n p t was made to  s o l i c i t  h is  a id . 
The sample l e t t e r  sen t to  th ese  in d iv id u a ls  i s  p resen ted  in  Appendix I .
The f i n a l  ev a lu a tio n  panel co n sis ted  of tw enty-nine in d iv id u a ls  
who responded a ff irm a tiv e ly  to  th e  request fo r  ev a lu a tio n  panel members.
A l i s t  of the  f i n a l  evaluation  panel i s  p resen ted  in  Appendix J .
Procedures in  Development of the  O utline of S t a t i s t i c s  and Experim ental 
Design Competencies Necessary in  P h y sica l Education Research
A copy of th e  basic  o u tlin e  of s t a t i s t i c s  and experim ental design 
competencies was sen t to  each member o f th e  eva lua tion  panel and each was 
asked to  evaluate  every item  as to  i t s  r e la t iv e  worth and i t s  a p p lic a b i l i ­
t y  fo r  p h y sica l education  resea rch . The evaluation  code th a t  was used fo r
15
weighting th e  r e la t iv e  im portance of th e  responses was as fo llow s:
3 -E sse n tia l  fo r  resea rch  in  p h y s ic a l education .
2 -In p o rtan t in  p h y sica l education  resea rch .
1 - L i t t le  o r  s l ig h t ' im portance in  p h y s ic a l education resea rch .
0-No importance in . p h y s ic a l education re sea rch . 
x-Not fa m ila r  enough w ith  th e  p a r t ic u la r  concept to  be ab le  to  
o b je c tiv e ly  pass judgment upon i t .
A sample e v a lu a tio n  form and accompanying in s tru c t io n s  a re  included  in
Appendices K and L.
Development o f th e  O utline of Necessary Competencies in  S t a t i s t i c s  and 
Experimental Design fo r  P hysica l Education D octoral Research
In  analyzing  th e  r e s u l ts  of th e  eva lua tion  p an e lis ts*  ra t in g s , 
evaluation  o f each of th e  mean to p ic s  was considered se p a ra te ly  and given
a mean ra t in g . This mean ra t in g  was computed by adding a l l  th e  num erical
values rep re sen tin g  the  d if f e r e n t  c a teg o rie s  and d iv id in g  by th e  number o f 
q u e s tio n n a ire s . The follow ing form ula was used in  ob ta in ing  th e  mean 
ra t in g  of each to p ic :
M =X f  (x) M i s  th e  mean ra t in g
N f  i s  th e  frequency of each ra t in g
x  i s  th e  value of each ra t in g  
51 i s  th e  sum
N i s  th e  t o t a l  number o f responses
The fo llow ing example i s  given to  i l l u s t r a t e  th e  computation procedures:
Topic Rating 3 2 1 0 x
uRho,? c o e ff ic ie n t  o f c o rre la tio n  f  = 5 8 2 2
S 'f ( x )  = (5x3) + (8x2) + (2x1) + (2x0)
= 1 5 + 1 6  + 2 + 0  
= 33
N “ 5 + 8 + 2 + 2 
= 3.7
M =£ f ( x )  ° 3 3  B 1.942 = 1 .94 mean ra t in g  o f item ; ’’Rho” c o e f f ic ie n t  
N 17 of c o rre la tio n
In  determ ining th e  f i n a l  o u tlin e  o f necessary  competencies in  
s t a t i s t i c s  and experim ental design f o r  p h y sica l education  d o c to ra l 
re sea rch , a d ec is io n  had to  be made as to  what item s should be included 
in  th e  o u tlin e . I t  was a r b i t r a r i l y  decided th a t  a l l  item s having a 
r a t in g  o f 2.00 o r h igher would be included  in  the f i n a l  o u tlin e  o f 
necessary  competencies. This meant th a t  a l l  item s in  th e  f i n a l  o u tlin e  
had a composite ra t in g  o f "Im portant in  p h y sica l education  research" o r 
g re a te r .
The O utline o f Necessary Competencies in  S t a t i s t i c s  and Experimental 
Design f o r  P hysica l Education Research Developed by th e  Panel o f Physi­
c a l Education S ta t i s t ic ia n s
The o r ig in a l  panel o f p h y sica l education s t a t i s t i c i a n s  was com­
posed o f tw enty-nine members (Appendix J ) . A ll o f th e  o r ig in a l  panel 
subm itted completed evaluation  form s, g iv ing  a 100 p e r  cent re tu rn  on 
th e  p a r t  of th e  o r ig in a l  evaluation  p an e l. Table 1 , page 17, shows 
th e  i n i t i a l  o u tlin e  o f competencies, th e  mean ra tin g  o f each item  as 
determ ined by th e  in d iv id u a l p a n e l is t  r a t in g s , and th e  number of ra tin g s  
o f each p a r t ic u la r  item . Items th a t  were no t included  in  th e  f i n a l  out­
l in e  o f necessary  competencies in  s t a t i s t i c s  and experim ental design  fo r  
p h y sica l education  d o c to ra l resea rch  may be id e n t i f ie d  by an "x" f o l ­
lowing th e  mean ra t in g . This included  a l l  item s having a mean ra t in g  of 
le s s  than  2 .00 . T h irty -seven  item s were d e le ted  from th e  o r ig in a l  out­
l in e  because of ra tin g s  below 2 ,0 0 . This rep resen ted  21 p e r cen t o f the  
o r ig in a l  o u t lin e .
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TABLE I
OUTLINE OF STATISTICAL AND EXPERIMENTAL DESIGN CONCEPTS AND MEAN RATING 
OF EACH INDIVIDUAL ITEM AS DETERMINED BY A PANEL OF 
PHYSICAL EDUCATION STATISTICIANS
Concept Mean Rating N
I .  D esc rip tiv e  S t a t i s t i c s
A. C en tra l Tendency
1. Mean (arithm etic ) 3.00 29
2. Mean (weighted) 2.05 27
3. Mean (geometric) l . l 6 x 25
4. Mean (harmonic) .94x 18
5. Mean (quadratic) l.OOx 18
6. Median 2.14 29
7. Mode 2.09 29
8. MLd range 1.50x 27
B. V a r ia b ili ty
1. Range 2.67 29
2. Average dev ia tio n ■1.77x 26
3. Standard dev ia tion 3.00 29
4. Q u a rtile  dev ia tion 2.00 29
5. Variance 3.00 29
6. Array 1.47x 23
7. C o e ffic ien t o f v a r ia t io n 2.11 28
8. Standard e r ro r  o f th e  mean 2.85 29
C. C o rre la tio n
1. C o e ffic ien t o f c o rre la t io n  ( l in e a r  product moment) 2.95 29
2. Rank c o rre la tio n  (Rho) '2.76 29
3 . B is e r ia l  c o rre la tio n 2.38 29
4. P o in t b i s e r ia l  c o rre la tio n 2.15 28
5. T etrachoric  c o e ff ic ie n t 2.10 28
6. ’’Phi1* c o e f f ic ie n t  o f c o rre la tio n J 2.15 29
7. Contingency c o e f f ic ie n t  o f c o rre la tio n 2.05 28
8. Non l in e a r  o r  " c u rv ilin e a r” re la tio n sh ip s 2.53 20
9. P a r t ia l  c o rre la tio n 2.63 28
10. M ultip le  c o rre la tio n 2.55 29
18
TABLE I (continued)
Concept Mean Rating N
D. The "Normal” D is tr ib u tio n
1. Measuring divergency from "normal” d is t r ib u t io n 2.71 29
2. Meaning of normal d is t r ib u t io n 2.95 29
3. P ro p e rtie s  o f normal d is t r ib u t io n 2.90 29
4 . A pplications of normal p ro b a b il i ty  curve 2.71 29
5. Binomial expansion and normal curve •' 2.76 29
6. P ro b a b ili ty  area 2.71 29
7. Measures o f departu re  from normal; measures of
skewness based on moments 2.19 29
D is tr ib u tio n  Free S t a t i s t i c s
1. ”Non-parametric” s t a t i s t i c s 2.53 29
2. Advantages o f non-param etric s t a t i s t i c s 2.45 ' 29
3 . D isadvantages o f non-param etric s t a t i s t i c s 2.45 29
4. Power of non-param etric s t a t i s t i c s 2.30 28
I I .  In ference  and P re d ic tio n
A. S ign ificance
1 . Meaning of s t a t i s t i c a l  in fe ren ce  3.00 29
2. Levels o f confidence 2.95 29
3 . P ro b a b ility  2.72 28
4 . Binomial expansion and p ro b a b il i ty  2.17 28
5 . S ign ificance  o f measures o f c e n tra l  tendency
a . Mean (a rith m e tic )  2.95 29
b . Mean (weighted) 1 .62x 23
c . Mean (geom etric) l.OOx 18
d. Mean (harmonic) .88x 18
e . Mean (q uad ra tic ) .80x 18
f .  Median 2.16 29
g . Mode 1 .35x 28
h. Mid range 1 .12x 27
6. S ign ificance  o f measures o f v a r i a b i l i ty
a . Range 2.00 27
b . Average 1 .70x 29
c. Standard d ev ia tio n  2.75 29
d. Variance 2.85 29
e . Skewness 2.05 29
f .  K urtosis 2.05 29




7. Standard e r ro r  and sampling in  s ig n if ic a n c e  3.00
S. S ig n ifican ce  o f c o e f f ic ie n ts  o f c o rre la t io n
a. Product moment 2.90
b. "Rho” c o e f f ic ie n t  2.30
c . B is e r ia l  C o e ffic ie n t 2.15
d. P o in t b i s e r i a l  c o e f f ic ie n t  2.05
e . T etrachoric  c o e f f ic ie n t  2.05
f .  C o e ffic ien t of contingency 2.00
g. Phi c o e f f ic ie n t  2.00
h . M ultip le  c o e f f ic ie n t  2.2*0
i .  P a r t ia l  c o e f f ic ie n t  • 2.42*
9 . S ign ificance  o f d iffe re n c e  between measures of
c e n tra l  tendency
a. Mean (a rith m e tic )  2.95
b . Mean (weighted) . 2.05
c. Mean (geom etric) ,82x
d. Mean (harmonic) ,88x
e. Mean (quad ra tic ) .88x
f .  Median , 1 .89x
g. Mode 1.89x
h. Mid range l.OOx
10. S ig n ifican ce  o f measures o f v a r i a b i l i ty
a . Range 1.18x
b . Average d ev ia tio n  1.06x
c. Standard d ev ia tio n  1.93x
d. Q u a rtile  d ev ia tio n  1.28x
e. Array l.OSx
11. S ign ificance  o f d iffe re n c e  between c o e f f ic ie n ts  o f
c o r re la t io n  2.70
12. Confidence l im i ts  2.78
B. T esting  Experimental Hypotheses
1 . Hypothesis o f ’'chance" 2.82
2. "N ull" hypothesis 3.00
3 . 'type I  and Type I I  e r ro r s  2.81
4 . Power o f s t a t i s t i c a l  t e s t s  2.63
5 . E ffec t o f sample s iz e  upon t e s t  power 2.84
6. One t a i l e d  re je c t io n  reg ions 2.80
7. Two t a i l e d  t e s t s  of hypothesis 2.80
8 . S ign ificance  le v e l  s e le c tio n  2.80
9 . S ign ificance  o f d iffe ren c e  between reg re ss io n






































Concept Mean Rating N
Experimental Design in  Hypothesis T esting
1 . Simple randomized design 3.00 29
2 . Treatment X le v e l  design 2.88 26
3 . Treatment X su b je c ts  design 2.88 26
4 . G roups-w ithin-treatm ent s design 2.89 29
5 . Random r e p l ic a t io n  design 2.84 29
6 . F a c to r ia l  designs 2.55 29
7 . Three dim ensional designs 2.26 29
8 . Higher dim ensional designs 2.00 26
9 . L a tin  Square and G raeco-Latin Square designs 2.28 26
10 . S p l i t  p lo t  arrangement o f trea tm en ts 1 .8 lx 24
11 . Confounded designs 1.63x 21
D. Regression
1 . D e fin itio n 3.00 20
2 . L inear reg re ss io n 3.00 20
3 . C u rv ilin e a r reg re ss io n 2.50 20
4 . Assumptions in  reg re ss io n 2.90 21
5 . Simple reg re ss io n 2.89 19
6 . M ultip le  reg re ss io n 2.63 20
7. Regression in  a n a ly s is  o f variance 2.29 18
8 . Regression in  a n a ly s is  o f covariance 2.21 18
9. L im ita tions in  u se  o f re g re ss io n a l concepts 2.66 18
10 . T ests fo r  reg re ss io n s 2.56 17
11 . Orthogonal comparisons and reg re ss io n 2.00 17
I I I .  Determining S ig n ifican ce  o f D ifference  Between
Two o r  More Groups
»»t" Ratio
1 . Underlying assumptions 2.95 26
2 . Power o f lft n t e s t 2.80 26
3. R ela tion  to  F r a t i o 2.74 24
4 . L im ita tions o f f,t ” 3.00 20
5 . Test fo r  matched p a ir s 2.90 20
6 . Conparison of two o r more v arian ces from inde­
pendent samples 2.95 27
7. Conparison of two o r  more va riances from re la te d
sanples 2.90 27
8 . In te ra c tio n 2.94 16
TABLE I  (continued)
T 1 I,  I |. H . ■ ^  ' . , , . 1 . 1  . ...»
Concept Mean Rating
9. Two p a r t  a n a ly s is  o f v ariance 2.82
10. Three p a r t  a n a ly sis  o f variance 2.63
11. Methods o f is o la t in g  s ig n if ic a n t  d iffe ren c e s
a . Orthogonal comparisons •2.13
b . In d iv id u a l o r m u ltip le  " t ” t e s t s 2.16
c. L east s ig n if ic a n t  d iffe ren c e  method 2.33
d. Tukey’ s conparison method 2.24
e . Duncan M ultip le  Range T est 2.33
f .  Student-Newman-Keuls Test 2.73
g. Scheffe’ s Test 2.50
12. Model I  A nalysis o f Variance (Fixed E ffec ts) 2.73
13. Model I I  A nalysis o f Variance (Random E ffec ts ) 2.67
14. Model I I I  A nalysis o f Variance (Mixed E ffec ts) 2.67
A nalysis o f Covariance
1. Nature and purpose 2.90
2. Adjusted means and variance o f ad ju s ted  means 2.74
3 . Advantages of covariance technique 2.85
4. L im ita tions 2.95
5. Completely randomized designs 2.61
6. F a c to r ia l  design 2.12
7. L a tin  Square design 2.11
8. Randomized complete block design 2.24
9. Degrees of freedom 2.89
Chi Square
1 . Measuring divergency from n u l l  hypothesis 2.84
2. Measuring divergency from normal curve 2.63
3 . C h a ra c te r is tic s  of Chi Square 2.74
4 . D e fin itio n 2.67
5. Advantages o f Chi Square 2.80
6. L im ita tions of Chi Square 2.70
7 . Degree o f freedom 2.84
8. Contingency ta b le 2.84
Other Non-Parametric
1. Comparing two o r more independent groups:
The Median Test 2 .38
2. The Median Test f o r  Matched Groups 2.33
3 . The Sign Test f o r  Matched P a irs 2.44
4 . Cochran’ s Test 2.27







































Concept Mean Rating N
6. The Mann-Whitney Test fo r  Two Independent Samples 2.15 13
7 . The Friedman Test f o r  J  Matched Groups 2.00 13
8. K ruskal-W allis "A nalysis of Variance" by Ranks 1.89x 11
9. Rank Order C o rre la tio n  C o effic ien t 2.79 17
10. Spearman Rank C o rre la tio n  C o e ffic ie n t’ 2 .68 20
11. Kendall Tau C o e ffic ie n t 2.17 12
12. Kendall’ s C o e ffic ie n t o f Contingency 2.10 11
IV. F ac to r A nalysis
A. Basic Assunptions of F ac to r A nalysis 2.42 21
B. Methods of F actoring 1.93x 21
1. Diagonal method 1.53x 17
2. C entroid  method 1 .8 lx 19
3 . M ultip le-group method 1.67x 18
4 . P rin c ip a l-a x es  method 1.82x 18
C. Methods of Rotation 1.86x 16
1 . Orthogonal axes 1.88x 18
2 . Oblique axes 1.88x 18
D. In te rp re ta tio n  of F ac to rs 2 .3& 20
x  Denotes concepts no t included  in  f i n a l  o u tlin e  o f necessa iy  competencies.
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Use o f th e  O utline in  Determining th e  Nature o f Such Courges i n  I n s t i tu ­
tio n s  O ffering P hysica l Education D octoral Degrees and Which o f These 
Competencies Had Been U til iz e d  in  Phy s ic a l  Education D octo ra l Research
The o u tlin e  o f necessary  competencies in  s t a t i s t i c s  and experi­
m ental design f o r  p h y sic a l education  d o c to ra l research  developed by the  
panel o f p h y sica l education s t a t i s t i c i a n s  served as th e  b a s is  f o r  a 
r a t in g  sheet th a t  was to  be sen t to  th e  d ire c to r  o f p h y s ic a l education 
graduate s tu d ie s  o f a l l  in s t i tu t io n s  o ffe r in g  p hysica l education docto­
r a l  degrees. The purpose of t h i s  ra t in g  sheet was to  determ ine which 
s t a t i s t i c s  and experim ental design concepts had been u t i l i z e d  in  a c tu a l 
p h y sica l education d o c to ra l resea rch , and th e  emphasis th a t  was p laced  on 
each p a r t ic u la r  concept in  th e  o u tlin e  of necessary , competencies In  th e  
re sp ec tiv e  s t a t i s t i c s  and experim ental design courses f o r  p h y sica l edu­
c a tio n  d o c to ra l s tu d e n ts .
The in s t i tu t io n s  were requested  to  in d ic a te  on th e  ra t in g  sheet 
whether o r no t a p a r t ic u la r  concept has been u t i l i z e d  in  p h y sica l educa­
t io n  resea rch  a t  th a t  i n s t i t u t io n .  On th e  same ra tin g  sheet they  were 
requested  to  in d ic a te  emphasis p laced  upon each competency w ith in  t h e i r  
s t a t i s t i c s  and experim ental design program according to  th e  fo llow ing code:
3 -S trong ly  emphasized in  experim ental design and s t a t i s t i c s  pro­
gram, m astery o f concept necessary  f o r  successfu l com pletion of 
course.
2-Covered in  s t a t i s t i c s  and experim ental design program, n o t as 
s tro n g ly  emphasized as to p ic s  inc luded  in  th e  above ra t in g  (3 ) .
1-Mentioned in  s t a t i s t i c s  and experim ental design program w ith  
l i t t l e  o r  no emphasis p laced  upon m astery of th e  concept.
O-Not p re se n tly  included  in  s t a t i s t i c s  and experim ental design 
program.
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A sample o f th e  r a t in g  sheet i s  p resen ted  in  Appendix M. This 
ra t in g  sheet made up P a rt I I  o f th e  data  g a th e rin g  device th a t  was sen t 
to  a l l  in s t i tu t io n s  o ffe r in g  p h y sica l education  d o c to ra l degrees. The 
d e sc r ip tio n  o f th e  development and n a tu re  o f P a r t I  o f th e  d a ta  ga thering  
device sen t to  th ese  in s t i t u t io n s  i s  described  in  th e  fo llow ing  se c tio n .
Procedures f o r  Obtaining th e  S t a t i s t i c s  and Experimental Design Course 
Requirements and Other R elated  Data from I n s t i tu t io n s  O ffering  P hysica l 
Education D octoral Degrees
The au thor developed a q u estio n n a ire  which contained in q u ir ie s  
concerning s t a t i s t i c s ,  experim ental design, and research  methods courses, 
t e x t  sources used in  th e se  courses, and departm ents in  which th e  courses 
were ta u g h t. This q u estio n n a ire  was then  subm itted to  Dr. Sam Adams who 
p resen ted  i t  to  th e  Education 266 (Advanced S ta t i s t i c s )  c la s s  a t  L ouisi­
ana S ta te  U n iv e rs ity , Baton Rouge, f o r  c r i t ic ism , a f t e r  which rev is io n s  
were made on th e  b a s is  o f th ese  c r i t ic is m s . At t h i s  p o in t, th e  re f in e d  
q u estio n n a ire  was subm itted to  th e  a u th o r s  advisory  committee. The 
subsequent suggestions were in co rp o ra ted  in  th e  q u e s tio n n a ire . This 
re v ise d  q u estio n n a ire  comprised P a rt I  of th e  d a ta  g a th erin g  instrum ent 
th a t  was to  be sen t to  th e  i n s t i tu t io n s  in  the  U nited S ta te s  which o f f e r  
p h y sic a l education  d o c to ra l degrees. A sample o f P a r t  I  of the  data  
g a th e rin g  device i s  p resen ted  in  Appendix N.
The da ta  ga thering  device (P a rt I  and P a rt I I  and accompanying 
in s tru c tio n s )  was then  sen t to  a l l  in s t i tu t io n s  which th e  P ro fe ss io n a l 
P rep ara tio n s Issue  o f th e  Jou rna l o f H ealth . P hysica l Education and 
R ecreation  (October, 1965) l i s t s  as o ffe r in g  d o c to ra l degrees in  ph y sica l 
education . According to  t h i s  p a r t ic u la r  source, th e re  were, a t  th a t
tim e, fo r ty -n in e  i n s t i tu t io n s  in  the  U nited S ta te s  which o ffe re d  docto­
r a l  degrees in  p h y sica l education . .A l i s t  o f th e  i n s t i t u t io n s  i s  p re ­
sented  in  Appendix 0. A sample of th e  l e t t e r  accompanying th e  d a ta  
ga th erin g  device i s  p resen ted  in  Appendix P. Approximately one month 
a f t e r  th e  i n i t i a l  l e t t e r ,  a follow -up l e t t e r  was sen t to  those  i n s t i ­
tu t io n s  th a t  had not responded to  th e  i n i t i a l  req u est in  an e f f o r t  to  
b rin g  about g re a te r  response . A sample o f the  l e t t e r  i s  p resen ted  in  A 
Appendix Q. The f i n a l  dead line  se t  by th e  au thor fo r  rece iv in g  
responses was Tuesday, 16 A p ril 1968. Data received  a f t e r  th a t  tim e 
were n o t considered .
Response to  the  Survey o f S t a t i s t i c s  and Experim ental Design Courses and 
Applied R elated Concepts of I n s t i tu t io n s  L is te d  as O ffering  P h y sica l 
Education D octoral Degrees
T hirty -seven  of th e  fo r ty -n in e  in s t i tu t io n s  l i s t e d  in  th e  P ro fes­
s io n a l P rep a ra tio n s  Issue  of th e  Jou rna l of H ealth . P h y sica l Education 
and R ecreation (October, 1965) responded to  th e  re q u e s t. This rep re­
sen ted  75 per cent o f th e  t o t a l  number o f in s t i tu t io n s  l i s t e d  as o ffe r in g  
p h y sic a l education d o c to ra l degrees. Seven schools l i s t e d  in  th e  is su e  
as having p h y sica l education  d o c to ra l degree programs responded but 
in d ic a te d  they  d id  no t o f fe r  such degrees a t  th e  p resen t tim e. Of these  
seven in s t i tu t io n s ,  th re e  in d ic a te d  th a t  although they  d id  n o t o f fe r  a 
p h y sic a l education d o c to ra l program a t  th e  p resen t tim e, they  planned 
to  o f fe r  such a degree w ith in  th e  next th re e  y e a rs . A l i s t  o f the  
th ir ty -se v e n  schools th a t  responded i s  p resen ted  in  Appendix R.
Survey of Nature and C h a ra c te r is tic s  of S t a t i s t i c s  and Experim ental 
Design Courses f o r  P hysica l Education D octoral Programs -  P a rt I  o f the  
I n s t i tu t io n a l  (Questionnaire
In s t i tu t io n s  o ffe r in g  p h y sica l education d o c to ra l degrees which 
responded to  th e  survey. Table I I ,  page 27, contains the  l i s t  of i n s t i ­
tu tio n s  which responded to  the  study and which d id  o f fe r  p h y s ic a l educa­
t io n  d o c to ra l degrees. Table I I  a lso  con ta ins th e  approximate number 
(988) and type o f p h y s ic a l education d o c to ra l degrees issu e d  s ince  1957. 
Seven in s t i tu t io n s  o ffe red  e i th e r  a Doctor of Philosophy o r  Doctor of 
Education degree in  p h y s ic a l education w hile only o n e " in s ti tu tio n  
o ffe red  e i th e r  a Ph.D. o r Doctor of P h y sica l Education degree in  p hysica l 
education . Seven in s t i tu t io n s  o ffe red  only a Ph.D. degree in  p h y sica l 
education , eleven o ffe red  only an Ed.D. degree in  p h y sica l education  and 
one o ffe red  only a P.E.D. degree in  p h y s ic a l education . No in s t i tu t io n  
o ffe red  Ph.D ., P.E.D. and Ed.D. degrees in  p h y sica l education . Eighteen 
in s t i tu t io n s  were resp o n sib le  fo r  th e  g ran tin g  of 349 Ed.D. degrees in  
p h y sic a l education , s ix te e n  in s t i tu t io n s  were responsib le  fo r  the  g ran ting  
of 423 degrees in  p h y s ic a l education, and two in s t i tu t io n s  were respon­
s ib le  fo r  g ran ting  216 P.E.D. degrees. Two in s t i tu t io n s  in d ic a te d  both an 
Ed.D and a Ph.D. program in  p hysica l education but d id  no t in d ic a te  the 
approximate number of each granted  since  1957. These in s t i tu t io n s  a re  
in d ic a te d  in  Table I I  by ”xT s '1 in  th e  ap p ro p ria te  degree columns.
There did  no t appear to  be a g re a t degree of d iffe re n c e  between 
p o p u la r ity  of the  Ph.D. and Ed.D. programs in  p h y sica l education  nor in  
th e  number of degrees awarded in  each type program. The most in freq u e n tly
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TABLE II
INSTITUTIONS GRANTING DOCTORAL DEGREES IN PHYSICAL EDUCATION 
AND APPROXIMATE NUMBER OF EACH TYPE OF 
DEGREE GRANTED BY EACH SINCE 1957
I n s t i tu t io n Ph.D. Ed.D. P.E.D.
Arizona S ta te  U niversity 4
U n ivers ity  of Arkansas 30
Stanford U n iversity 3 8
U n iv ers ity  o f C a lifo rn ia , Los Angeles 50
U n iv ers ity  of Southern C a lifo rn ia 66 20
Colorado S ta te  College 65
F lo rid a  S ta te  U niversity 17 15
Southern I l l i n o i s  U n iv ers ity 2
U n ivers ity  o f I l l i n o i s 70-
Indiana U n iversity 1 16.9
Purdue U niversity 3
S ta te  U n ivers ity  of Iowa 55
Louisiana S ta te  U n ivers ity 8 17
Michigan S ta te  U n iv e rs ity 11
U n ivers ity  of Michigan X X
U n iv ers ity  of Southern M iss iss ip p i 3
S ta te  U n iversity  of New York, B uffalo 2
Syracuse U n iversity 8
Boston U n iversity 5
S p rin g fie ld  College 47
U n iv ers ity  of North C arolina 10
Ohio S ta te  U n iversity 78
U n iv ers ity  of Oregon 59 59
Pennsylvania S ta te  U n iv e rs ity 12:. 6
Temple U n iv ers ity X X
George Peabody Teachers* College 47
Texas Woman* s U n iversity 24 1
U n iv e rs ity  o f Utah 1
Washington S ta te  U n iv ers ity 5
West V irg in ia  U n iversity 7
T ota ls 423 349 216
x  In d ica te s  in s t i t u t io n  th a t  did  not give approximate number of degrees 
g ran ted .
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c ite d  program was th e  P.E.D. program, only two in s t i tu t io n s  in d ic a tin g  
o ffe rin g  such a program. However, i t  was o f in te r e s t  to  no te  th a t  
th ese  two in s t i tu t io n s  have gran ted  a t o t a l  o f 216 such degrees s ince  
1957 o r an average of 108 P.E.D. degrees p e r i n s t i t u t io n .  This com­
pares w ith  an average o f 19.4 Ed.D. degrees p e r i n s t i t u t io n  f o r  e igh­
teen  in s t i tu t io n s  and an average of 26.4  Ph.D. degrees per i n s t i t u t io n  
fo r  s ix tee n  in s t i t u t io n s .
Research methods. s t a t i s t i c s , and experim ental design course 
requirem ents in  th e se  i n s t i t u t i o n s . Graphs were constructed  fo r  th e  
areas of re sea rch  methods, s t a t i s t i c s ,  and experim ental design 
invo lv ing  th e  number of in s t i tu t io n s  and th e  number o f courses req u ired  
in  each of the  designated  a re as .
The average number o f hours o f c re d i t  fo r  each o f th e  a reas of 
resea rch  methods, s t a t i s t i c s  and experim ental design was determ ined by 
to ta l in g  th e  number o f hours o f c re d i t  req u ired  by each school and 
d iv id in g  by th e  number of in s t i tu t io n s  th a t  responded. In  ob ta in ing  
t h i s  average, q u a rte r  hours were converted in to  sem ester hours in  o rder 
to  make th is  combination p o ss ib le . Q uarter hours were converted to  
sem ester hours by m u ltip ly ing  the  t o t a l  q u a rte r  hours by tw o -th ird s .
Research methods requirem ents. F igure 1, page 29, con ta ins 
in fo rm ation  concerning th e  number of courses in  resea rch  methods requ ired  
by th e  responding i n s t i t u t io n s .  N ineteen in s t i tu t io n s  req u ired  one course 
in  resea rch  methods, seven in s t i tu t io n s  req u ired  two courses in  resea rch  
methods, and two in s t i tu t io n s  req u ired  no courses in  re sea rch  methods.
S t a t i s t i c s  course requirem ents. F igure 2, page 30, con ta ins 
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FIGURE 1
THE NUMBER OF COURSES IN RESEARCH METHODS REQUIRED IN 
PHYSICAL EDUCATION DOCTORAL PROGRAMS IN INSTITUTIONS 
OFFERING PHYSICAL EDUCATION DOCTORAL DEGREES
Notes Three in s t i tu t io n s  rep o rte d  th a t  th e  h igh ly  in d iv id u a lized  n a tu re  
of t h e i r  p hysica l education  d o c to ra l program made i t  im possible to  complete 
t h i s  p o rtio n  of th e  q u e s tio n n a ire . These th re e  in s t i tu t io n s  rep resen ted  
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FIGURE 2
THE NUMBER OF COURSES IN STATISTICS REQUIRED IN PHYSICAL 
EDUCATION DOCTORAL PROGRAMS IN INSTITUTIONS OFFERING 
PHYSICAL EDUCATION DOCTORAL DEGREES
Note: Three in s t i tu t io n s  repo rted  th a t  th e  h igh ly  in d iv id u a lize d  na tu re  
of th e i r  p h y sic a l education  d o c to ra l program made i t  im possible to  complete 
t h i s  p o rtio n  of th e  q u e s tio n n a ire . These th ree  in s t i tu t io n s  rep resen ted  
te n  percen t of the  t o t a l  number of responses.
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th e  responding i n s t i t u t io n s .  F if te e n  in s t i tu t io n s  req u ired  two courses 
in  s t a t i s t i c s ,  n ine  requ ired  one course in  s t a t i s t i c s ,  two requ ired  
th re e  courses, and one requ ired  fo u r  courses in  s t a t i s t i c s .
Experim ental design course requirem ents. F igure 3> page 32, con­
t a in s  inform ation  concerning th e  number o f courses in  experim ental design 
req u ired  in  the  responding in s t i t u t io n s .  F if te e n  in s t i tu t io n s  requ ired  
one course in  experim ental design , n ine  req u ired  no courses, th re e  
req u ired  th re e  courses, and none req u ired  two courses in  experim ental 
design .
Research methods, s t a t i s t i c s , and experim ental design course 
requirem ents combined. F igure 4> page 33> contains in form ation  con­
cern ing  th e  number of courses in  resea rch  methods, s t a t i s t i c s  and experi­
m ental design combined, requ ired  in  th e  responding i n s t i t u t io n s .  Ten 
in s t i tu t io n s  req u ired  fo u r courses in  th ese  a re a s , s ix  req u ired  th ree  
cou rses , fo u r req u ired  two courses, th re e  requ ired  f iv e  courses, two 
req u ired  s ix  courses, and one each requ ired  one and seven courses.
In  th e  tw enty-seven responding in s t i tu t io n s ,  th e  average number 
o f sem ester hours req u ired  in  re sea rch  methods was 4 .0  sem ester hours; 
i n  s t a t i s t i c s ,  3*4 sem ester hours; and in  experim ental design , 1 .8  
sem ester hours. The average number of sem ester hours devoted to  these  
courses combined was 9 .2  sem ester hours.
Several in s t i t u t io n s  in d ic a te d  th a t  a g rea t deal o f overlap  e x is te d  
among th ese  th re e  a re a s . This was a lso  r a th e r  obvious in  the  reported  
sources f o r  th e  v a rio u s a re a s . A c le a re r  p ic tu re  o f ’’re sea rch  to o l” pro­
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FIGURE 3
THE NUMBER OF EXPERIMENTAL DESIGN COURSES REQUIRED IN PHYSICAL 
EDUCATION DOCTORAL PROGRAMS IN INSTITUTIONS OFFERING 
PHYSICAL EDUCATION DOCTORAL DEGREES
Note: Three in s t i tu t io n s  repo rted  th a t  th e  h igh ly  in d iv id u a lize d  na tu re  
of t h e i r  p h y sica l education  d o c to ra l program made i t  im possible to  complete 
th i s  p o rtio n  of th e  questionnaire*  These th re e  in s t i tu t io n s  rep resen ted  
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FIGURE k
THE TOTAL NUMBER OF RESEARCH METHODS, STATISTICS, AND EXPERIMENTAL 
DESIGN COURSES REQUIRED IN THE INSTITUTIONS OFFERING 
PHYSICAL EDUCATION DOCTORAL DEGREES
Note: Three in s t i tu t io n s  rep o rted  th a t  th e  highly  in d iv id u a lize d  na tu re  
of t h e i r  p h y sica l education  d o c to ra l program made i t  im possible to  complete 
t h i s  p o rtio n  of th e  q u e s tio n n a ire . These th re e  in s t i tu t io n s  rep resen ted  
te n  percen t of th e  t o t a l  number of resp o n ses.
programs o f resea rch  methods, s t a t i s t i c s ,  and experim ental design . The 
inform ation  in  F igure 4 tak es  t h i s  overlap in to  co n sid era tio n  and p re­
sen ts  th e  t o t a l  program. This i s  a lso  tru e  in  th e  rep o rtin g  o f the  
average number o f sem ester hours req u ired  in  each o f th e  a reas ; th e  • — 
t o t a l  number of hours probably t e l l s  more about th e  t o t a l  program and 
i s  a ffe c te d  l e a s t  by course overlapp ings.
The d a ta  gathered  from th e  ’’Applied Research Methods” se c tio n  
were no t p laced  in  ta b le  form because o f the  wide v a r ie ty  in  th e  n a tu re  
o f th e  responses. Twelve o f th e  t h i r t y  responding in s t i tu t io n s  d id  not 
in d ic a te  any req u ired  hours in  th e s i s .  Of the  rem aining seventeen 
in s t i tu t io n s  completing th a t  phase o f th e  q u e s tio n n a ire , th e  number o f 
hours c re d it  fo r  th e s is  works ranged from a minimum o f th ree  sem ester 
hours to  a maximum of twelve sem ester hours o f c r e d i t .  The amount of 
c re d i t  allowed f o r  th e  d is s e r ta t io n  ranged from a minimum o f f iv e  seme­
s t e r  hours o f c re d i t  to  a maximum of t h i r t y - s ix  sem ester hours of c re d i t .  
One i n s t i t u t io n  in d ic a te d  th e  ex is ten ce  of both a th e s is  and d is s e r ta ­
t io n  requirem ent bu t d id  no t allow  c re d i t  fo r  e i th e r .
Inform ation concerning a d d itio n a l independent study, exclusive of 
th e s is  and d is s e r ta t io n ,  was inconclusive  and was th e re fo re  om itted  from 
th e  study.
Resources used in  research  methods, s t a t i s t i c s , and experim ental 
design co u rses . In  th e  resource a re a , question  4 , each source in  each 
p a r t ic u la r  a rea  and i t s  frequency of use was recorded. These f i n a l  
l i s t s  comprised b ib lio g rap h ie s  in  each o f th e  th re e  a re a s , research  
methods, s t a t i s t i c s ,  and experim ental design . Table I I I ,  page 35, con­
ta in s  th e  b ib liog raphy  developed from research  methods, s t a t i s t i c s  and
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TABLE I I I
BIBLIOGRAPHY OF PRIMARY SOURCES USED IN RESEARCH METHODS, STATISTICS, 
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G a rre tt ,  Henry E, S t a t i s t i c s  in  Psychology and Education. New 6
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experim ental design . Table I I I  a lso  in d ic a te s  th e  number o f tim es th a t  
each source was c ite d  as a prim ary source.
The most fre q u e n tly  c ite d  source in  th e  a rea  of resea rch  methods 
was th e  American A ssociation  of H ealth , P hysica l Education, and Recrea^- 
t io n  p u b lic a tio n , Research Methods in  H ealth . P h y s ica l E ducation, and 
R ecreation . The two most f req u e n tly  c ite d  sources in  th e  area  o f s t a t i s ­
t i c s  were G a r r e t t 's  S t a t i s t i c s  in  Psychology and Education, and 
L indquist and Bloomers' Elementary Methods in  Psychology and E ducation.
The most f req u e n tly  c i te d  source in  experim ental design was Experim ental 
Design in  P sycholog ical Research by Edwards.
In a l l  th re e  a re as  a wide v a r ie ty  o f source m a te ria l was u t i l i z e d .  
Ten of th e  in s t i tu t io n s  in d ic a te d  th a t  they  used th e i r  won s y l la b i .
Resources used in  research  methods cou rses. In  review ing th e  
source m a te ria ls  u t i l i z e d  in  resea rch  methods, seventeen d if f e r e n t  sources 
were mentioned. Of th ese  seventeen sources, th re e  were w r it te n  by physi­
c a l ed uca to rs . The most popular sources were Research Methods in  H ealth. 
P h y sica l Education and R ecreation by th e  AAHPER, Foundations o f Behavio­
r a l  Research; Psychological and E ducational by K erlinger, and Under­
standing  E ducational Research by 7an Dalen. The fo u rteen  o th e r  sources 
were not p roducts o f th e  f i e ld  of p h y sica l education . These sources 
were most freq u e n tly  from the  f i e ld s  o f psychology and education .
Resources used in  s t a t i s t i c s  cou rses. In th e  s t a t i s t i c s  p o rtio n , 
tw en ty -th ree  sources were c i te d . None of th ese  was w r itte n  by p h y sic a l 
educators nor was any o f these  adapted e sp e c ia lly  fo r  human movement 
based re sea rch . These sources were p rim a rily  from the  f i e ld s  o f educa­
t io n  and psychology.
Resources used in  experim ental design  courses. In  th e  experi­
m ental design se c tio n , fo u rteen  sources were c i te d . None of th e  sources 
c ite d  was adapted to  movement education  re sea rch . The sources c ite d  
were p rim a rily  from th e  f i e ld s  o f education  and psychology. One source, 
Foundations o f B ehavioral Research: E ducational and Psycho log ica l by
K erlin g e r, was c ite d  as a prim ary source in  a l l  th re e  a re a s .
The resources se c tio n  p re sen ts  a r a th e r  complete b ib liog raphy  of 
sources used in  th e  a reas  o f resea rch  methods, s t a t i s t i c s ,  and experi­
m ental design . As was c ite d  e a r l i e r ,  a g re a t deal o f overlapping  e x is te d  
among th e  th re e  a reas and th e  sources u t i l i z e d .  S everal sources were 
l i s t e d  in  more than  one of th e  th re e  se c tio n s  as a source.
The bulk o f th e  resource  m a te r ia l was taken from th e  a re as  o f 
psychology and education . The most f re q u e n tly  c ite d  source from th e  
area  of p h y sic a l education  was th e  re sea rch  p u b lic a tio n  by th e  American 
A ssocia tion  of H ealth, P h y s ica l Education, and R ecreation . This i s  b as i­
c a l ly  an in tro d u c tio n  to  research  methods p u b lic a tio n  and very  l i t t l e  
a c tu a l  s t a t i s t i c a l  and experim ental design  m a te ria l i s  inc luded .
Departments in  which resea rch  methods, s t a t i s t i c s  and experim ental 
design  course requirem ents were f u l f i l l e d . Table IV, page 41> was con­
s tru c te d  from th e  d a ta  ga thered  from q uestion  5 o f th e  i n s t i t u t io n a l  
q u e s tio n n a ire . This q u estio n  requested  th a t  th e  i n s t i tu t io n s  in d ic a te  
th e  departm ents in  which resea rch  methods, s t a t i s t i c s ,  and experim ental 
design  course requirem ents were f u l f i l l e d .
Table IV con ta ins th e  freq u en c ie s , percen tages and departm ents in  
which th e  various courses were rep o rted  as being ta u g h t. The re sea rch  
methods were taugh t more f re q u e n tly  w ith in  th e  p h y sica l education
41
TABLE IV
FREQUENCY, PERCENTAGE, AND DEPARTMENT IN WHICH RESEARCH METHODS, 






S ta t i s t i c s Advanced
S ta t i s t i c s
Experim ental
Design
P h y sica l
Education 18/51* 6/27% 10/24* 7/17* 7/20*
Education 7/20 6/27 12/29 14/32 12/33
Psychology 3 /9 2/9 9/22 9/21 8/22
A gricu ltu re 2/6 2/9 3/6 4/10 3/8
Economics 2/6 2/9 2/5 3 /8 2/6
S t a t i s t i c s 2/6 3 / l b 4/9 4/10 3/8
Mathematics 1/2 1/5 2/5 1/2 1/3
T ota ls  35 22 41 42 36
department (51 p e r cen t o f th e  tim e ) . S t a t i s t i c s ,  bo th  elem entary and 
advanced, and th e  experim ental design courses were o ffe re d  most frequen t­
ly  in  departm ents o th e r than  th e  p h y s ic a l education department' (60 p e r 
cent o f th e  tim e ) . Five in s t i tu t io n s  rep o rted  th a t  a l l  re sea rch  methods, 
s t a t i s t i c s  and experim ental design courses were taugh t e n t i r e ly  w ith in  
th e  p h y s ic a l education  departm ent. Ten in s t i tu t io n s  rep o rted  th a t  the  
re sea rch  methods, s t a t i s t i c s ,  and experim ental design courses were 
tau g h t jo in t ly  in  th e  p h y sica l education  and education departm ents, o r 
p h y s ic a l education and psychology departm ents. Fourteen in s t i tu t io n s  
rep o rte d  th a t  th e  re sea rch  methods, s t a t i s t i c s ,  and the  experim ental 
design  courses were tau g h t in  th re e  o r more departm ents.
Table IV and th e  in form ation  th a t  follow ed in d ic a te d  ra th e r  
c le a r ly  th a t  w ith  th e  exception of th e  re sea rch  methods courses, " to o ls  
of resea rch "  courses a re  tau g h t most f re q u e n tly  in  departm ents o th e r 
than  th e  p h y sica l education  departm ent.
Survey of th e  Contents o f S t a t i s t i c s  and Experim ental Design Courses in  
P h y sica l Education D octoral Programs -  P a rt I I  of th e  I n s t i tu t io n a l  
Q uestionnaire
In analyzing th e  r e s u l ts  of th e  course con ten ts and emphasis 
r a t in g s  (P a rt I I  o f th e  i n s t i t u t io n a l  q u e s tio n n a ire ) , e v a lu a tio n  of each 
o f th e  to p ic s  was considered se p a ra te ly  and a mean enphasis r a t in g  fo r  
each item  was ob tained . This mean emphasis r a t in g  procedure was id e n t i ­
c a l to  th a t  described  e a r l i e r .  Table V, page 43, con ta ins th e  mean 
emphasis ra t in g s  o f th e  in d iv id u a l item s and a lso  th e  ra tin g s  ob tained  
by th e  same item s when evaluated  by th e  panel o f p h y sica l education
TABLE V
EMPHASIS PLACED UPON ELEMENTS OF STATISTICAL AND EXPERIMENTAL DESIGN COMPETENCIES 
OUTLINE IN SUCH COURSES IN PHYSICAL EDUCATION DOCTORAL PROGRAMS
Concept MeanRating
N I n s t i tu t io n a l
Emphasis
N
I .  D esc rip tiv e  S t a t i s t i c s
C en tra l Tendency
1 . Mean (a rith m e tic ) 3.00 29 2.86 23
2. Mean (weighted) 2.05 27 1.71 21
3 . Median ■ 2.1h 29 2.29 23
li. Mode 2 .0  9 29 1.95 23
B. V a r ia b ili ty
1 . -Range 2.67 29 2.05 23
2 . Standard d ev ia tio n 3.00 29 2.95 23
3. Q u artile  d ev ia tio n 2.00 29 1.67 23
U. Variance 3.00 29 2.90 22
5 . C oeffic ien t, o f v a r ia tio n 2.11 28 1.79 21
6 . Standard e r ro r  o f the  mean 2.85 29 2.90 22
C. C o rre la tio n
1. C o e ffic ie n t o f c o rre la t io n  ( l in e a r  product moment) 2.95 29 2.85 22
2. Rank c o rre la t io n  (Rho) 2.76 29 2.35 22
3, B is e r ia l  c o rre la t io n 2.38 29 1.65 23
a. Poin t b i s e r i a l  c o rre la t io n 2.15 28 .81 20
5. T etracho ric  c o e f f ic ie n t 2.10 28 1.50 20
6. "Phi" c o e f f ic ie n t  of c o rre la t io n 2.15 29 i .a i 19
7. Contingency c o e f f ic ie n t  o f c o rre la t io n 2.05 28 1.89 20
8. Non l in e a r  o r " c u rv ilin e a r"  re la tio n sh ip s 2.53 20 2.11 21
9. P a r t ia l  c o rre la t io n 2.63 28 2.53 21
10. M ultiple c o rre la t io n 2.55 29 2.61 20
TABLE (continued)
Concept MeanRating
N I n s t i tu t io n a l
Emphasis
N
D. The "Normal” D is tr ib u tio n
1 . Measuring divergency from "normal" d is t r ib u t io n 2.71 29 2.50 22
2 . Meaning of "normal" d is t r ib u t io n 2.95 29 2.80 22
3. P ro p e rtie s  o f "normal" d is t r ib u t io n 2.90 29 2.90 22
It. A pp lica tions o f normal p ro b a b ility  curve 2.71 29 2.80 22
5 . Binomial expansion and normal curve 2.76 29 2.35 22
6 . P ro b a b ility  a rea 2.71 29 2.80 22
7. Measures o f departu re  from normal; measures of skewness based
on moments 2.19 29 2.10 22
E. D is tr ib u tio n  Free S t a t i s t i c s
1 . "Non-parametric" s t a t i s t i c s 2.53 29 2.32 21
22. Advantages of non-param etric 2.1*5 29 2.12 19
3 . Disadvantages o f non-param etric devices 2.1*5 29 2.12 19
1*. Power o f non-param etric devices 2.30 28 1.88 19
I I .  In ference  and P red ic tio n
A. S ign ificance
1 . : Meaning o f s t a t i s t i c a l  in ference 3.00 29 2.85 22
2. Levels o f confidence 2.95 29 2.90 20
3 . P ro b a b ility 2.72 28 2.90 20
1*. Binomial expansion and p ro b a b ility 2.17 28 2.25 22
5 . S ig n ifican ce  o f measures o f c e n tra l  tendency
a .  Mean (a rith m e tic ) 2.95 29 2.95 22
b . Median 2.16 29 1.90 22
6 . S ig n ifican ce  o f measures o f v a r i a b i l i ty
a .  Range 2.00 27 1.85 22
b . Standard d ev ia tio n 2.75 29 2.80 22
c . Variance 2.85 29 2.80 22
TABLE V (continued)
Concept MeanR ating
N In s t i tu t io n a l
Emphasis
N
d . Skewness 2 .Of? 29 1.85 23
e .  K urtosis 2.05 29 1.68 21
f . F t e s t  to  compare variances 2.90 15 2.90 22
7. S tandard e r ro r  and sampling in  s ig n if ic a n c e 3 .00 29 2.86 ,17
8. S ig n ifican ce  o f c o e ff ic ie n ts  o f c o rre la t io n  
a .  Product moment 2.90 29 2.71* 21
b . "Rho" c o e f f ic ie n t 2.30 29 1.95 2 h
c . B is e r ia l  c o e f f ic ie n t 2.15 26 1.62 23
d . P o in t b i s e r i a l  c o e f f ic ie n t 2.05 25 1.21 20
e . T e trach o ric  c o e f f ic ie n t 2.05 25 1.20 22
f .  C o e ffic ie n t o f contingency 2.00 23 1.55 22
g . Phi c o e f f ic ie n t 2.00 29 1.76 23
h . M ultip le  c o e f f ic ie n t 2 , ho 29 2.16 21
i .  P a r t ia l  c o e f f ic ie n t 2.U2 27 1.89 21
9 . S ig n ifican ce  o f d iffe re n c e  between measures o f c e n tra l  tendency 
a .  Mean (a rith m e tic ) 2.95 29 2.95 22
b . Mean (weighted) 2.05 23 1.61* 21
LO. S ign ificance  of d iffe re n c e  between c o e f f ic ie n ts  o f c o rre la t io n 2.70 2U 2.68 21
LI. Confidence l im its 2.78 29 2.76 21
T esting  Experim ental Hypotheses 
1 . hypothesis o f "chance*1 2.82 25 2.80 22
2. "Null" hypothesis 3.00 29 2.95 23
3. Type I  and Type I I  e rro rs 2.81 29 2.77 19
1*. Power o f s t a t i s t i c a l  t e s t 2.63 25 2.k7 21
5 . E ffe c t o f sample s iz e  upon t e s t  power 2.81* 25 2.62 23
6 . One t a i l e d  re je c t io n  regions 2.80 27 2.81 23
7. Two t a i l e d  t e s t s  o f hypotheses 2.80 27 2.86 23
8. S ig n ifican ce  le v e l  s e le c tio n 2.80 27 2.75 22
9 . S ig n ifican ce  of d iffe re n c e  between reg re ss io n  c o e ff ic ie n ts 2 .11 26 1.76 23
TABLE V (continued)
Concept Mean N I n s t i tu t io n a l N
R ating Emphasis
Experim ental Design in  Hypothesis T esting • ' - 29 o - r* < *>
1. Simple randomized design 3.00 29 2.95 22
2. Treatment X le v e l  design 2.88 26 2.61 20
3 . Treatment X su b jec ts  design 2.88 26 2.56 20
b . G roups-w ithin-treatm ents design 2.89 29 2.63 21
5 . Random re p l ic a t io n  design 2.81; 29 2.53 21
6 . F a c to r ia l  designs 2.55 29 2.32 21
7. Three dim ensional designs 2.26 29 2.06 20
8. Higher dim ensional designs 2.00 26 1.71 19
9. L atin  Square and G raeco-Latin Square designs 2.28 26 2.12 19
D. Regression
1 . D e fin itio n 3.00 20 2.81 23
2. L inear reg re ss io n 3.00 20 2.67 23
3 . C u rv ilin ea r reg ress io n 2.50 20 1.95 23
h. Assumptions in  reg re ss io n 2.90 21 2.62 23
5 . Simple reg re ss io n 2.89 19 2.71 23
6 . M ultiple reg re ss io n 2.63 20 2.U3 23
7. Regression in  a n a ly s is  of variance 2.29 18 2.11; 23
8. R egression in  a n a ly s is  o f covariance 2.21 18 2.10 22
9 . L im ita tions in  use o f re g re ss io n a l concepts 2.66 18 2 .k0 22
10. T ests fo r  reg ress io n s 2.56 17 2.05 22
11. Orthogonal comparisons and reg re ss io n 2.00 17 1.50 22
I I I .  Determining S ign ificance  of D ifference  between Two or More Groups 
A. « t" Ratio
1. Underlying assumptions 2.95 26 2.95 23
2. Power of ”t H t e s t 2.80 26 2.81 23
3. R ela tion  to  F r a t io 2.71; 2k 2.76 23
TABLE V (continued)
Concept MeanR ating
N I n s t i tu t io n a l
Emphasis
N
lu L im ita tions of " t"  t e s t 3.00 20 2.90 23
5 i . T est fo r  matched p a irs 2.90 20 2.90 23
6 . Comparison of two o r more variances from independent samples 2.95 27 2.91 23
7. Comparison o f two o r more va riances from re la te d  samples 2.90 27 2.76 23
8. In te ra c tio n 2.9U 16 . 2.67 23
9. Two p a r t  a n a ly s is  o f variance 2.82 16 2.71 22
10. Three p a r t  a n a ly s is  o f variance 2.63 16 2.52 23
11. Methods o f is o la t in g  s ig n if ic a n t  d iffe ren c e s  
a .  Orthogonal comparisons 2.13 19 1.61 20
b . In d iv id u a l o r m u ltip le  ’’t "  t e s t s 2.16 20 2.52 23
c . L east s ig n if ic a n t  d iffe re n c e  method 2.33 18 1.79 21
d . Tukey's comparison method 2.21* 20 1.75 22
e .  Duncan M ultip le  Range T est 2.33 18 1.81* 21
f .  Student-Newman-Keuls T est 2.73 17 1.37 21
g . S c h e ffe 's  T est 2.50 1* 1.67 20
12; Model I  A nalysis o f Variance (Fixed E ffe c ts ) 2.73 20 2.50 22
13. Model I I  A nalysis of Variance (Random E ffe c ts ) 2.67 19 2.1*5 22
1U. Model H I  A nalysis o f Variance (Mixed E ffe c ts ) 2.67 20 2.35 22
B. A nalysis o f Covariance 
1 . Nature and purpose 2.90 23 2.65 22
2* , A djusted means and variance  of ad ju s ted  means 2 M 19 2.33 20
3. Advantages o f covariance technique 2.85 22 2.56 20
1*. L im ita tions 2.95 22 2.1*7 19
5 . Completely randomized designs 2.61 19 2.00 20
6 . F a c to r ia l  design 2 .12 ' 19 1.76 19
7. L a tin  Square design 2.11 19 1.67 20
8. Randomized complete block design 2.21* 19 1.88 18
9 . Degrees o f freedom 2.89 21 2.35 19
TABLE V (continued)
Concept ' MeanR ating
N I n s t i tu t io n a l
Emphasis
N
c . Chi Square
1 . Measuring divergency from n u l l  hypothesis 2.81* 21* 2.71 23
2 . Measuring divergency from normal curve 2.63 21* 2.67 23
3 . C h a ra c te r is tic s  o f Chi Square 2.71* 21 2.68 21*
1*. D e fin itio n 2.67 22 2.61* 23
5 . Advantages of Chi Square 2.80 21* 2.71 23
6 . L im ita tions o f Chi Square 2.70 21* 2.71 23
7. Degrees o f freedom 2.81* 23 2.76 23
8 . Contingency ta b le 2.81* 22 2.67 23
D. O ther Non-parametric
1 . Comparing two or more independent groups: The Median T est 2.38 17 1.1*1 19
2. The Median T est fo r  Matched Groups 2.33 15 1.1*1 19
3 . The Sign T est fo r  Matched Bairs 
1*. Cochran’s T est
2.1*1* 15 1.91* 19
2.27 11 1.1*1 19
5 . The Wald-Wolfowitz ’’Runs" T est 2.11 9 1.19 18
6 . The Mann-Whitney T est fo r  Two Independent Samples 2.15 13 1.1*7 19
7. The Friedman T est fo r  J  Matched Groups 2.00 13 1.27 17
8 . Rank Order C o rre la tio n  C o e ffic ien t 2.79 17 2.32 . 21
9 . Spearman Rank C o rre la tio n  C o e ffic ie n t 2.68 20 2.00 20
10. Kendall Tau C o e ffic ien t 2.17 12 .93 16
11. K endall’s C o e ffic ien t of Contingency 2.10 11 l.U * 16
A.
IV. F ac to r A nalysis 
Basic Assumptions of Facto r A nalysis 2.1*2 21 1.70 22
B. In te rp re ta t io n  of F acto rs 2.38 20 1.50 22
s t a t i s t i c i a n s  in  th e  development o f th e  o u tlin e  of necessary  competen­
c ie s  in  s t a t i s t i c s  and experim ental design fo r  p h y s ic a l education  doc­
t o r a l  re sea rch .
As can be seen by Table V, th e  mean emphasis ra t in g s  a re  f a i r l y  
c o n s is te n t w ith  th e  mean ra t in g s  given to  th e  to p ic s  by th e  panel o f 
p h y s ic a l education  s t a t i s t i c i a n s .  In  th re e  a reas  ( f a c to r  a n a ly s is , non- 
param etric  dev ices, and c o r re la t io n a l  tech n iq u es), th e re  appeared to  be 
some in co n s is ten cy  between th e  two r a t in g s .  In  a l l  th re e  cases, th e  
panel o f p h y s ic a l education s t a t i s t i c i a n s  ra te d  th e  a reas  h igher than  
th e  program emphasis th a t  was rep o rted  fo r  th e  a re a s .
A c a re fu l exam ination of th e  emphasis ra t in g s  and th e  number of 
courses req u ired  in  th e  a reas of re sea rch  methods, s t a t i s t i c s ,  • and 
experim ental design  r a is e s  some question  as to  th e  v a l id i ty  o f the  
emphasis r a t in g s .  I t  appears th a t  i n s t i tu t io n s  were g u i l ty  o f in d ic a tin g  
g re a te r  emphasis than  was being p laced . This was probably due to  th e  
su b je c tiv e  n a tu re  o f th e  emphasis r a t in g  se c tio n .
S t a t i s t i c s  and experim ental design concepts used in  p h y s ic a l 
education  d o c to ra l re sea rch  -  P a r t I I  o f th e  i n s t i t u t i o n a l  q u e s tio n n a ire . 
Table VI, page 50, con ta in s th e  o u tlin e  o f necessary  com petencies, th e  
number o f in s t i tu t io n s  th a t  rep o rted  having used each p a r t i c u la r  item  in  
a c tu a l  p h y sica l education  d o c to ra l re sea rch , and th e  percen tage of th e  
re p o rtin g  schools th a t  had used each p a r t i c u la r  concept in  d o c to ra l 
re sea rch .
Of th e  t h i r t y  i n s t i tu t io n s  th a t  responded to  th e  q u estio n n a ire , 
only s ix tee n  completed t h i s  p o rtio n  of th e  q u e s tio n n a ire . This would
TABLE VI
NUMBER OF INSTITUTIONS AND PERCENTAGE OF TOTAL NUMBER OF RESPONSES THAT 
HAVE UTILIZED VARIOUS CONCEPTS FROM THE OUTLINE OF NECESSARY 
STATISTICS AND EXPERIMENTAL DESIGN COMPETENCIES IN 
PHYSICAL EDUCATION DOCTORAL RESEARCH
Concept N P er cent
I .  D esc rip tiv e  S ta t i s t i c s
C en tra l Tendency
1. Mean (a rith m e tic ) 16 100
2. Mean (weighted) 10 63
3. Median 14 88
4. Mode 8 50
V a r ia b ili ty
1. Range 13 81
2. Standard d ev ia tio n 16 100
3. Q u a rtile  d ev ia tio n 7 44
4 . Variance 16 100
5. C o e ffic ie n t o f v a r ia tio n 9 56
6. Standard e rro r  o f th e  mean 16 100
C o rre la tio n
1. C o e ffic ie n t o f c o rre la t io n  ( l in e a r  p roduct moment) 15 94
2. Rank c o rre la t io n  (Rho) 11 69
3. B is e r ia l  c o rre la tio n 8 50
4 . P o in t b i s e r ia l  c o rre la t io n 6 38
5. T etracho ric  c o e f f ic ie n t .5 31
6. "Phi" c o e f f ic ie n t  o f c o rre la t io n 7 43
7. Contingency c o e f f ic ie n t  o f c o rre la t io n 6 37
8. Non l in e a r  o r  " c u rv il in e a r"  re la tio n sh ip s 8 50
9. P a r t ia l  c o rre la t io n 11 69
10. M ultip le  c o rre la t io n 12 75
The "Normal" D is tr ib u tio n
1. Measuring divergency from "normal" d is t r ib u t io n 8 50
2. Meaning o f "normal" d is t r ib u t io n 6 37
3. P ro p e rtie s  o f "normal" d is t r ib u t io n 7 43
4 . A pplications o f normal p ro b a b il ity  curve 8 50
5. Binomial expansion and normal curve 6 37
6. P ro b a b ili ty  area 8 50
7. Measures o f departu re  from normal; measures of
skewness based on moments 7 43
TABLE VI (continued)
Concept N Per Cent
E. D is tr ib u tio n  Free S t a t i s t i c s
1. ’’Non-parametrid* s t a t i s t i c s  8 50
2. Advantages of non-param etric s t a t i s t i c s  4 25
3. D isadvantages of non-param etric s t a t i s t i c s  4 25
4 . Power o f non-param etric dev ices 4 25
I I .  In ference  and P red ic tio n
A. S ign ificance
1. Meaning of s t a t i s t i c a l  in fe ren ce  8 50
2. Levels o f confidence 13 Si
3. P ro b a b ility  12 75
4 . Binomial expansion and p ro b a b il ity  5 31
5. S ign ificance  o f measures o f c e n tra l  tendency
a . Mean (a rith m e tic )  12 75
b . Median 6 37
6. S ig n ifican ce  of measures of v a r ia b i l i ty
a . Range 4 25
b. Standard d ev ia tio n  10 63
c . Variance 9 56
d. Skewness 6 37
e . K urtosis 4 25
f .  F t e s t  to ' compare v a rian ces 14 S8
. . 7 .  Standard e r ro r  and sampling in  s ig n ifican ce  9 56
8. S ign ificance  o f c o e f f ic ie n ts  o f c o rre la tio n
a . Product moment 15 93
b . "Rho" c o e f f ic ie n t  12 75
c. B is e r ia l  c o e f f ic ie n t  7 43
d. Poin t b i s e r i a l  c o e f f ic ie n t  7 43
e . T etrachoric  c o e f f ic ie n t  6 37
f .  C o e ffic ien t o f contingency 8 43
g . Phi c o e ff ic ie n t 11 69
h. M ultip le c o e f f ic ie n t  12 75
i .  P a r t ia l  c o e f f ic ie n t  10 63
9. S ign ificance  o f d iffe re n c e  between measures of 
c e n tra l  tendency
a . Mean (a rith m e tic ) 15 93
b . Mean (weighted) 5 31
10. S ign ificance  o f d iffe ren c e  between c o e f f ic ie n ts  o f 
c o rre la tio n  14 88
11. Confidence l im its  13 81
TABLE VI (continued)
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Concept N Per cent
B. T esting Experimental Hypotheses
1. Hypothesis o f ,,chance,f 8 50
2. "N ull” hypothesis 15 93
3. Type I  and Type I I  e rro rs 12 75
4. Power of s t a t i s t i c a l  t e s t 12 75
5. E ffe c t of sample s iz e  upon t e s t  power 11 69
6. One t a i l e d  r e je c t io n  reg ions 13 81
7. Two t a i l e d  t e s t s  o f hypotheses 12 75
8. S ign ificance  le v e l  se le c tio n 11 60
9. S ign ificance  of d iffe ren c e  between reg ress io n
c o e ff ic ie n ts 8 50
C. Experim ental Design in  Hypothesis T esting
1. Simple randomized design 15 93
2. Treatment X le v e l  design 13 81
3. Treatment X su b jec ts  design 12 75
4. Group s-w it h in-1 reatm ent s de s i  gn .. 12 75
5. Random re p l ic a t io n  design 9 56
'6 . F a c to r ia l  designs 12 75
7. Three dim ensional designs 9 56
8. Higher dim ensional designs 5 31
9. L a tin  Square and G raeco-Latin Square designs 11 69
D. Regression
1. D e fin itio n 8 50
2. L inear reg re ss io n 13 81
3. C u rv ilin e a r  reg ress io n 7 43
4. Assumptions in  reg ress io n 7 43
5. Simple reg re ss io n 12 75
6. M ultip le  reg ress io n 10 63
7. Regression in  a n a ly s is  o f variance 9 56
8. Regression in  a n a ly s is  of covariance 6 37
9. L im ita tio n s in  use of re g re ss io n a l concepts 5 31
10. T ests fo r  reg ress io n s 6 37
11. Orthogonal comparisons and reg ress io n 4 25
:. Determining S ign ificance  of D ifference Between Two or More Grouj
" t ” Ratio
1. Underlying assumptions 8 50
2. Power of ’’t ” t e s t 9 56
3. R elation  to  F r a t io 8 50




Concept N Per cent
5 . Test fo r  matched p a ir s  12 75
6. Comparison of two o r more va riances from indepen­
dent samples 12 75
7 . Comparison of two o r more variances from re la te d
samples 13 S i
8. In te ra c tio n  12 75
9 . Two p a r t  a n a ly s is  o f va riance  13 .81
10. Three*part a n a ly s is  o f va riance  10 63
11. Methods of i s o la t in g  s ig n if ic a n t  d iffe ren c e s
a . Orthogonal comparisons 5 31
' b . In d iv id u a l o r m u ltip le  ’’t "  t e s t s  9 56
c . L east s ig n if ic a n t  d iffe re n c e  method 5 31
d. Tukeyf s comparison method 5 31
e . Duncan M ultip le  Range Test 9 56
f .  Student-Newman-Keuls Test 3 19
g. S ch e ffe is  3 19
12. Model I  A nalysis of Variance (Fixed E ffe c ts )  9 56
13. Model I I  A nalysis of Variance (Random E ffec ts ) ' 6 37
14. Model I I I  A nalysis o f Variance (Mixed E ffec ts )  4 25
B. A nalysis of Covariance
C.
1. Nature and purpose 7 43
2. Adjusted means and variance  o f ad justed  means 6 37
3 . Advantages of covariance technique 5 31
4 . L im ita tions 5 31
5. Completely randomized designs 7 43
6. F a c to r ia l  design 6 37
7- L a tin  Square design 5 31
8. Randomized complete block design 6 37
9. Degrees o f freedom 5 31
Chi Square
1. Measuring divergency from n u l l  hypothesis 12 75
2. Measuring divergency from normal curve 10 63
3. C h a ra c te r is tic s  o f Chi Square 10 63
4. D e fin itio n 9 56
5. Advantages o f Chi Square 9 56
6. L im ita tions of Chi Square 9 56
7. Degrees of freedom 11 69
8. Contingency ta b le 12 75
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TABLE VI (c o n tin u e d )
Concept N Per cent
D. Other Non-param etric
1. Comparing two o r  more independent groups: The
Median Test 3 . 19
2. The Median Test fo r  Matched Groups 4 25
3. The Sign T est f o r  Matched P a ir s 7 43
4 . Cochran1s Test 4 25
5. The Wald-Wolfowitz “ Runs11 Test fo r  Two Samplers 4 25
6. The Mann-Whitney Test f o r  Two Independent Samples 7 43-
7. The Friedman Test f o r  J  Matched Groups 3 19
8. Rank Order C o rre la tio n  C o e ff ic ie n t 5 31
9. Spearman Rank C o rre la tio n  C o e ffic ie n t 6 37
10. K endall Tau C o e ffic ie n t 1 6
11. Kendall*s C o e ffic ie n t of Contingency 
IV. F ac to r A nalysis
1 6
A. Basic Assumptions o f F ac to r A nalysis 7 43
B. In te rp re ta t io n  of F ac to rs 5 31
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seem to  in d ic a te  th a t  th e  request was m isunderstood o r  th a t  th e  ta sk  o f 
in d ic a tin g  which concepts had been u t i l i z e d  in  p h y s ic a l education  doc­
t o r a l  re sea rch  a t  th e  i n s t i t u t io n  s ince  1957 was considered  to  be too  
tim e consuming.
Three concepts were repo rted  as having been used a t  a l l  i n s t i t u ­
t io n s  th a t  completed t h i s  p o rtio n  o f th e  q u e s tio n n a ire . These concepts 
were th e  a rith m e tic  mean, standard  d e v ia tio n , and v a ria n ce . Among th e  
more popular concepts rep o rted  a s  having been used fre q u e n tly  were coef­
f i c i e n t  of l in e a r  c o r re la t io n , th e  nn u l l ,! hypo thesis , and th e  simple 
randomized design .
Table 71 would have been more in fo rm ative  and o f g re a te r  value i f  
frequency of use o f each concept could have been ob ta ined . This would 
have n e c e s s i ta te d  th e  i n s t i t u t io n  in d ic a t in g  th e  number o f tim es th a t  a 
p a r t i c u la r  concept had been used in  p h y s ic a l education d o c to ra l resea rch  
a t  th a t  i n s t i t u t io n  since  1957 in s te a d  o f simply whether o r  not i t  had 
been used in  p h y s ic a l education d o c to ra l re sea rch  since  1957* I f  t h i s  
had been requested , i t  i s  p o ss ib le  th a t  responses would have been s e r i ­
ously  lessen ed . As i t  was, only s ix te e n  o f  the  tw enty-nine rep o rtin g  
schools completed th a t  p o rtio n  o f th e  q u e s tio n n a ire . N evertheless, i t  
was be lieved  th a t  t h i s  se c tio n  provided some in d ic a tio n  o f th e  techniques 
being  most commonly employed in  d o c to ra l le v e l  re sea rch .
CHAPTER IV
SUMMAHT AND CONCLUSIONS
An o u tlin e  o f re se a rc h  s t a t i s t i c s  and experim ental design  conpe- 
te n c ie s  was developed through a c a re fu l review  o f l i t e r a t u r e  and w ith th e  
a ss is ta n c e  from ths L ou isiana  S ta te  U n iv e rs ity  Experim ental S t a t i s t i c s  
s t a f f .  A panel of p h y s ic a l education  s t a t i s t i c i a n s  was chosen from a 
review  of p h y sica l education  research  p u b lic a tio n s  and from recommenda­
tio n s  of acknowledged p h y s ic a l education s t a t i s t i c i a n s  in  se le c te d  uni­
v e r s i t i e s .  This panel was asked to  examine th e  o u tlin e  o f s t a t i s t i c s  
and experim ental design competencies and r a te  each w ith  regard  to  i t s  
im portance in  p h y s ic a l education  d o c to ra l re sea rch . From th ese  c o llec ­
t iv e  value judgments, an o u tlin e  was developed contain ing  th e  s t a t i s t i c s  
and experim ental design competencies necessa ry  f o r  p h y s ic a l education 
d o c to ra l re sea rch . (Q uestion U, S tatem ent o f th e  Problem, Page h)
This o u tlin e  o f necessa ry  conpetencies served as a base f o r  a 
q u estio n n a ire  th a t  was sen t to  a l l  i n s t i t u t io n s  o ffe rin g  d o c to ra l degrees 
in  p h y sic a l education . This q u e s tio n n a ire  was made up of two p a r ts ;
P a rt I  co n sis ted  of a survey of re sea rch  methods, s t a t i s t i c s ,  and experi­
m ental design course requirem ents o f p h y s ic a l education d o c to ra l s tu d en ts , 
sources used in  th ese  courses and where th e se  course requirem ents were 
f u l f i l l e d .  P a rt I I  o f t h i s  q u estio n n a ire  c o n sis ted  of a r a t in g  by th e  
in s t i t u t io n  as to  th e  emphasis p laced  upon each o f th e  necessary  compe­
te n c ie s  in  t h e i r  p a r t ic u la r  program, and whether o r no t each item  from th e  
o u tlin e  o f necessary  competencies had been used in  a c tu a l d o c to ra l 
research  a t  t h e i r  i n s t i t u t i o n .
On th e  b a s is  of the  d a ta  gathered  in  P art I  o f the q u estio n n a ire  
se n t to  a l l  in s t i tu t io n s  o ffe r in g  d o c to ra l degrees in  physica l education , 
the  follow ing g e n e ra liz a tio n s  of the  n a tu re  of s t a t i s t i c s  and experimen­
t a l  design course requirem ents were made. (Q uestion 1 , Statem ent of th e  
Problem, Page li)
1 . The m ajo rity  of the  responding schools requ ired  only one 
resea rch  methods course , which was equ iva len t to  approxim ately th ree  
sem ester hours.
2. The m ajo rity  of th e  responding schools req u ired  two s t a t i s t i c s  
cou rses , roughly equ iva len t to  s ix  sem ester hours.
3. The m ajo rity  of th e  responding schools requ ired  one course in  
experim ental design , roughly equ iva len t to  th re e  sem ester hours,
U. Research methods courses were tau g h t in  th e  physical education  
departm ent in  approxim ately h a lf  o f the  in s t i tu t io n s  and in  the  education  
departm ent in  about one-fourth  of the i n s t i tu t io n s .
£ . S t a t i s t i c s  course requirem ents were taken most freq u en tly  in  
th e  education department (32 per cen t o f the  tim e ), psychology d ep art­
ment next most freq u en tly  (22 per cen t of the  tim e ), and in  th e  physical 
education departm ent (20 per cent of th e  tim e).
6 . Experim ental design courses were taken most freq u en tly  in  th e  
education departm ent (3h per cen t of th e  tim e ), psychology department 
next most f req u e n tly  (2$ per cen t of th e  tim e ), and in  the  p hysica l edu­
c a tio n  departm ent (22 per cen t o f the  tim e ).
7. In  th e  a rea  of re sea rch  methods, physica l education  o rien ted  
source m a te ria l was c ite d  in  more than h a lf  o f th e  responding in s t i tu t io n s .
8, In  th e  area  o f s t a t i s t i c s ,  no sources were c ite d  as being usdd 
th a t  were physical education o r ie n te d .
9 . In  th e  area  o f experim ental design , no sources were c ite d  as 
being used th a t  were ph y sica l education o r ie n te d .
10. Of f i f ty - f o u r  sources c i te d  in  the a re a s  o f re sea rch  methods, 
s t a t i s t i c s  and experim ental design , only th ree  were physical education 
o rie n te d ; a l l  th ree  of th ese  were geared to  th e  re sea rch  methods le v e l .
P a rt I I  o f th e  in s t i tu t io n a l  q u estio n n a ire  provided the  follow ing 
in fo rm ation :
1. The con ten t of s t a t i s t i c s  and experim ental design courses fo r  
p hysica l education  d o c to ra l s tu d e n ts . (Q uestion 2, Statem ent of th e  
Problem, Page 10 The conten t o f such courses was c lo se ly  re la te d  to  
the o u tlin e  of competencies necessary  fo r  p h y sica l education d o c to ra l 
re sea rch  developed by th e  panel of p h y sica l education  s t a t i s t i c i a n s .
2 . An o u tlin e  o f th e  more popular s t a t i s t i c a l  and experim ental 
design concepts th a t  have been used in  p hysica l education d o c to ra l 
resea rch  s in ce  19^7. (Question 3j Statem ent o f  the  Problem, Page 10 
The most popular concepts u t i l iz e d  in  a c tu a l re se a rc h  were ( l )  mean,
(2) standard  d e v ia tio n , (3) l in e a r  c o r re la t io n  product moment, (10 
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OUTLINE OF STATISTICAL AND EXPERIMENTAL DESIGN COMPETENCIES 
DEVELOPED ORIGINALLY BY AUTHOR AND SUBMITTED TO 
LOUISIANA STATE UNIVERSITY STATISTICIANS
In  th e  fo llow ing  o u tlin e , p lea se  examine each area  and add to p ic s  
th a t  you f e e l  should be included  in  a program of resea rch  s t a t i s t i c s  and 
experim ental design .
I .  D esc rip tiv e  S t a t i s t i c s
A. C en tra l Tendency
1. Mean (a rith m e tic )
2. Mean (weighted)
3 . Mean (geom etric)
4 . Mean (harmonic)
5 . Mean (quadra tic )




4 . Standard dev ia tio n
5. Q u a rtile  d ev ia tio n























Meaning o f c o rre la t io n
L inear product moment c o rre la tio n  c o e f f ic ie n t  
Rank c o rre la t io n  (Rho)
B is e r ia l  c o e f f ic ie n t  
P o in t b i s e r i a l  c o e f f ic ie n t  
T etrachoric  c o e f f ic ie n t  
»'Phi" c o e ff ic ie n t  
Contingency c o e f f ic ie n t
Non l in e a r  o r  " c u rv i l in e a r11 re la tio n sh ip s  < 
M ultip le  c o rre la tio n s  
P a r t ia l  c o rre la tio n s
D. The "Normal" D is tr ib u tio n
1. Meaning of "normal" d is t r ib u t io n
2. Measuring of divergency from normalcy
3 . P ro p e rtie s  of normal p ro b a b il i ty  d is t r ib u t io n
4 . A pplica tions of normal p ro b a b il i ty  curve
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5 . Binomial expansion and normal curve
6. ______________
7. _____________________
3 .  _________________________
E. D is tr ib u tio n  Free S t a t i s t i c s
1 . Meaning of ’’non-param etric" s t a t i s t i c s
2. Advantages of non-param etric  devices
3 . D isadvantages of non-param etric  devices




I I .  In ference  and P red ic tio n
A. S ign ificance
1 . Meaning o f s t a t i s t i c a l  in fe ren ce
2. Level o f confidence
3 . P ro b a b ili ty
4 . Binomial expansion and p ro b a b il i ty
5 . S ign ificance  o f m easures' o f c e n tra l  tendency
a . Mean (a rith m e tic )  f .  Median
b . Mean (weighted) g . Mode
c . Mean (geom etric) h . _________________
d. Mean (harmonic) i .  ________________
e . Mean (quadra tic ) j .  ________________
6. Standard e r ro r  and sampling in  s ig n if ic a n c e
7. S ign ificance  of measures o f v a r i a b i l i ty
a . Range f .  Variance
b . Array g. '____________
c . Average d ev ia tio n  h. _____________
d. Standard d ev ia tio n  i .  ________________
e . Q u a rtile  d ev ia tio n
8 . S ign ificance  of c o e f f ic ie n ts  of c o rre la tio n
9. S ign ificance  o f d iffe re n c e s  between measures of c e n tra l 
tendency
a . Mean (a rith m e tic ) f .  Median
b . Mean (weighted) g . Mode
c . Mean (geom etric) h . ________________
d. Mean (harmonic) i .  ________________
e. Mean (quadra tic ) j .  _______________ _
10. S ign ificance  of d iffe re n c e  between measures o f v a r ia b i l i ty
a . Range e . Variance
b . Average d ev ia tio n  f .  ________________
c . Standard d ev ia tio n  g. ______________
d. Q u a rtile  d ev ia tio n  h. ________________
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B. T esting  Experimental Hypotheses
1 . Hypothesis o f "chance’*
2. "N ull" hypothesis
3 . Type I  and Type I I  e r ro rs
4 . Power o f s t a t i s t i c a l  t e s t s
5 . E ffec t o f sample s iz e  upon t e s t  power
6. One t a i l  t e s t  r e je c t io n  reg ion
7 . Two t a i l e d  t e s t s  of hypotheses
8. _______________
9. ______________________10.  
C. Experim ental Design in  Hypothesis T esting
1 . Simple randomized design
2. Treatment X le v e ls  design
3 . Treatment X su b jec ts  design
4. G roups-w ith in-treatm ents design
5 . Random re p l ic a t io n  design  —
6. F a c to r ia l  designs
7 . Three dim ensional designs
S. Higher dim ensional designs





1 . D e fin itio n  of reg re ss io n
2. L inear reg ress io n
3 . C u rv ilin ea r reg ress io n
4 . Assumptions in  reg re ss io n
5 . M ultip le  reg ress io n
6. Regression in  a n a ly sis  o f variance
7. Regression in  a n a ly s is  o f covariance
8 . L im ita tions in  use o f reg re ss io n  concepts
9 . T ests f o r  reg ress io n
10. Orthogonal comparisons and reg ress io n
11. _____________
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I I I .  Determining S ign ificance  of D ifference  Between Two o r  More Groups
A. nt n r a t io
1 . Underlying assumptions
2. Power of nt ,f t e s t
3 . R elation  to  F ra t io
4 . L im ita tions o f nt n t e s t
5 . Test f o r  matched p a ir s
6. Comparison of two o r  more va riances from independent sanples
7 . Comparison of two o r  more va riances from re la te d  samples
8 . In te ra c tio n
9 . Two p a r t  ana ly sis  o f variance
10. Three p a r t  an a ly sis  o f variance
11. Methods o f is o la t in g  s ig n if ic a n t  d iffe ren ces
a . Orthogonal comparisons
b . In d iv id u a l o r m u ltip le  ut ,f t e s t s
c . Least s ig n if ic a n t  d iffe ren c e  method
d. TukeyTs comparison method I
e. ______ ;____________
f .  __ ________________
g. ___________________
12. Model I  Analysis of Variance (Fixed E ffects)
13. Model I I  Analysis o f Variance (Random E ffec ts)




B. A nalysis of Covariance
1 . Nature and purpose
2. Adjusted means and variance  of ad ju sted  means
3 . Advantages of covariance techniques
4 . L im ita tions
5 . Completely randomized designs
6. F a c to r ia l  designs
7 . L a tin  Square design
8 . Randomized complete b lock  design





1 . Measuring divergency from n u l l  hypothesis
2. Measuring divergency from normal curve
3 . C h a ra c te r is tic s  of Chi Square
4 . D e fin itio n
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5 . Advantages o f Chi Square
6. L im ita tions o f Chi Square
7 . Degrees o f Freedom
S. Contingency Table
9 .  10. _______________
11.  
D. Other Non-Parametric
1 . Comparing two o r  more independent groups: The Median Test
2. The Median Test f o r  Matched Groups
3 . The Sign Test f o r  Matched P a irs
4 . Cochran’ s Test
5. The Wald-Wolfowitz ’’Runs’* T est f o r  Two Samples
6. The Mann-Whitney T est fo r  Two Independent Samples
7 . The Wilcoxen. Test f o r  Two Matched Samples
8 . The K ruskal-W allis ’’A nalysis o f Variance?’by Ranks
9 . The Friedman Test f o r  J  Matched Groups
10. Rank Order C o rre la tio n  Methods
11. The Spearman Rank C o rre la tio n  C o e ffic ien t
12. The Kendall Tau C o e ffic ien t
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REVISED AND ENLARGE) OUTLINE OF NECESSARY STATISTICAL 
AND EXPERIMENTAL DESIGN COMPETENCIES
I .  D esc rip tiv e  S t a t i s t i c s
A. C en tra l Tendency
1 . Mean (a rith m e tic ) 6. Median
2. Mean (weighted) 7. Mode
3 . Mean (geom etric) 8. MLd' range
4 . Mean (harmonic) 9 .
5 . Mean (q u ad ra tic ) 10.
V a r ia b ili ty
1 . Range 6. Variance
2. Array 7. C o e ffic ie n t o f v a r ia tio n
3 . Average d e v ia tio n 8. Standard e r r o r  of th e  mean
4 . Standard d ev ia tio n 9.
5 . Q u a rtile  d e v ia tio n 10.
C. C o rre la tio n
1 . C o e ffic ie n t o f c o rre la t io n  (linear-product-m om ent method)
2. Rank c o r re la t io n  (Rho)
3 . B is e r ia l  c o r re la t io n
4 . P o in t b i s e r i a l  c o rre la t io n
5. T e tracho ric  c o r re la t io n
6. "P hi" c o e f f ic ie n t
7 . Contingency c o e f f ic ie n t
S. Non l in e a r  o r " c u rv il in e a r"  re la tio n s h ip s
9 . ■ M ultip le  c o rre la t io n s
10. P a r t i a l  c o r re la t io n s
11.  ;_____
12. _______________
D. The "Normal" D is tr ib u tio n
1 . Meaning o f normal d is t r ib u t io n
2. , Measuring divergency from normalcy
3 . P ro p e rtie s  o f normal p ro b a b il i ty  d is t r ib u t io n
4 . A pplica tions o f normal p ro b a b il i ty  curve
5 . Binomial expansion and normal curve
6 . P ro b a b ili ty  a rea





E. D is tr ib u tio n  Free S t a t i s t i c s .
1 . Meaning o f ’’non-param etric” s t a t i s t i c s
2 . Advantages o f non-param etric  devices
3 . D isadvantages o f non-param etric devices
4 . Power o f non-param etric  devices
5 .
6.
I I .  In ference and P re d ic tio n
A. S ign ificance
1 . Meaning of s t a t i s t i c a l  in feren ce
2 . Level o f confidence
3 . P ro b a b ili ty
4 . Binomial expansion and p ro b a b il i ty
5 . S ig n ifican ce  o f measures o f  c e n tra l  tendency
a. Mean (a r ith m e tic )  f .  Median
b . Mean (weighted) g . Mode
c . Mean (geom etric) h . ___________
d. Mean (harmonic) i .  __________
e . Mean (q u ad ra tic )
6 . S ig n ifican ce  o f measures o f v a r ia b i l i ty
a . Range f .  Variance
b . Array g . Skewness
c . Average d e v ia tio n  h . K urtosis
d. S tandard d e v ia tio n  i .  __________
e . Q u a rtile  d e v ia tio n  j .  __________
7 . Standard e r ro r  and sampling in  s ig n if ic a n c e
S. Confidence l im i ts
9 . S ig n ifican ce  of c o e f f ic ie n ts  of c o rre la t io n
a. Product-moment method f .  Contingency c o e f f ic ie n t
b . ”Rho” c o e f f ic ie n t  g . ”Phi” c o e f f ic ie n t
c . B is e r ia l  c o e f f ic ie n t  h . M ultip le  c o e ff ic ie n t
d. P o in t b i s e r i a l  c o e f f ic ie n t  i .  P a r t i a l  c o e f f ic ie n t
e . T e trach o ric  c o e f f ic ie n t  j .  __________________
10. S ig n ific an c e  o f measures o f  v a r i a b i l i ty
a . Range e . Variance
b .  Average d e v ia tio n  f .  Array
c . S tandard d e v ia tio n  g . ,_____________
d. Q u a rtile  d e v ia tio n  h . _ _ _ _ _ _ _ _ _ _ _ _ _
11. S ig n ifican ce  o f d iffe re n c e  between c o e f f ic ie n ts  o f c o rre la t io n
B. T esting  Experim ental Hypotheses
1 . Hypothesis o f ’’chance”
2 . ”N bll” hypothesis .
3 . Type I  and Type I I  e rro rs
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4 . Poijer o f s t a t i s t i c a l  t e s t s
5 . E ffec t o f sample s iz e  upon t e s t  power
6. One t a i l e d  r e je c t io n  region
7. Two t a i l e d  re je c t io n  reg ion
8 . S ig n ifican ce  le v e l  s e le c tio n
9 . S ign ificance  o f d iffe ren c e  between reg re ss io n  c o e f f ic ie n ts
10.  
11. ______________
C. Experimental Design in  Hypothesis T esting
1 . Simple randomized design
2. Treatment X le v e ls  design
3 . Treatment X su b je c ts  design
4 . G roups-w ith in-treatm ents design
5 . Random re p l ic a t io n s  design
6. F a c to r ia l  design
7. Three dim ensional design
8 . Higher dim ensional designs
9. L a tin  Square and G raeco-Latin Square Designs





1. D e fin itio n  o f reg ress io n
2 . L inear reg re ss io n
3 . C u rv ilin ea r reg re ss io n
4 . Assumptions i n  reg ress io n
5. Sinple reg re ss io n
6. M ultip le  reg re ss io n
7 . Regression in  a n a ly sis  of variance
8 . Regression in  a n a ly sis  of covariance
9 . L im ita tions i n  use of re g re s s io n a l concepts
10. T ests f o r  reg re ss io n
11. Orthogonal comparisons and reg re ss io n
12. ___________
13.  
I I I .  Determining S ign ificance  o f D ifference  Between Two or to r e  Groups
A. Mt n r a t io
1 . Underlying assumptions
2. Power o f flt n t e s t
3 . R ela tion  to  F r a t io
4 . L im ita tions o f ’’t 11 t e s t
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5 . Test f o r  matched p a ir s
6 . Comparison of two o r more variances from independent samples
7 . Comparison of two o r more va riances from r e la te d  samples
8 . In te ra c tio n
9 . Two p a r t  an a ly s is  of variance
10. Methods of is o la t in g  s ig n if ic a n t  d iffe ren c e s
a . Orthogonal comparisons
b . In d iv id u a l o r  m u ltip le  J*tn t e s t s
c . L east s ig n if ic a n t  d iffe re n c e  method
d . TukeyT s comparison method
e . ______________________
f  . ______________________
11. Three p a r t  a n a ly sis  o f v ariance
12. Model I  A nalysis o f Variance (Fixed E ffec ts)
13. Model I I  A nalysis o f Variance (Random, E ffec ts )
14. M o d e l i n  A nalysis o f Variance (Mixed E ffec ts)
15. __________________
16 . ______________
B. A nalysis o f Covariance
1 . Nature and purpose
2. A djusted means aiid variance  o f ad ju sted  means
3 . Advantages of covariance techniques
4 . Id m ita tio h s
5 . Completely randomized designs
6 . F a c to r ia l  designs
7 . L a tin  Square designs
8. Randomized complete b lock  design




1 . Measuring divergency from n u l l  hypothesis
2. Measuring divergency from  normal curve
3 . C h a ra c te r is tic s  o f Chi Square d is t r ib u t io n
4 . D e fin itio n
5. Advantages o f Chi Square
6. l im ita t io n s  o f Chi Square
7 . Degrees o f freedom
8. Contingency ta b le
9 . ________________________10. _____________
D. Other Non-Parametric
1 . Comparing two o r  more independent groups: The Median Test
2. The Median T est f o r  Matched Groups
3 . The Sign Test f o r  Matched P a irs
4 . Cochran1s Test
5 . The Wald-Wolfowitz ‘‘Run11 T est f o r  Two Samples
6 . The Mann-Whitney Test f o r  Two Independent Samples
7 . The Wilcoxen Test f o r  Two Matched Samples
S. The K raska ll-W allis  ’’A nalysis o f Variances” by Ranks
9 . The Friedman Test f o r  J  Matched Groups
10. Rank Order C o rre la tio n  Methods
11. The Spearman Rank C o rre la tio n  C o e ffic ie n t
12. The Kendall Tau C o e ffic ie n t
13. K endall’ s C o e ffic ie n t o f Contingency
14. _______________________
15. _______________________
F ac to r A nalysis
A. Basic Assumption of F ac to r A nalysis
B. Methods of F ac to ring
1 . D iagonal method 3 . M ultip le  group method
2. C entro id  method 4 . P r in c ip a l-a x e s  method
C. Methods o f R otation
1 . Orthogonal axes
2. Oblique axes
D In te rp r e ta t io n  of F ac to rs
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PROSPECTIVE MEMBERS OF EVALUATION PANEL OBTAINED 
BY REVIEW OF PHYSICAL EDUCATION 
RESEARCH PUBLICATIONS
PROSPECTIVE MEMBERS OF EVALUATION PANEL OBTAINED 
BY REVIEW OF PHYSICAL EDUCATION 
RESEARCH PUBLICATIONS
B arrow, Harold M.
C larke, H. H arrison 
F e ld t,  Leonard 
French, E sther 
Henry, F rank lin  
Hunsicker, Paul 
H urst, Rex L.
Kenyon, Gerald 
K ro ll, W alter 
Larson, Leonard 






Nelson, Richard C. 
Pangel, Roy 
P ie rso n , W illiam  
S i l l s ,  Frank 
S inger, Robert 
Slater-Hammel, A rthur T. 
Smith, L. E.
Sweney, Arthur 
Van Dalen, D. B.
W hitley, J .  D.
Wake F o rest 
U n iv e rs ity  o f Oregon 
S ta te  U n iv e rs ity  o f Iowa 
U n iv e rs ity  of Michigan 
U n iv e rs ity  o f C a lifo rn ia , Berkeley 
U n iv e rs ity  o f Michigan 
Utah S ta te  U n iv e rs ity  
U n iv e rs ity  o f W isconsin 
U n iv e rs ity  o f Texas 
U n iv e rs ity  o f W isconsin 
U n iv e rs ity  o f W isconsin 
The Ohio S ta te  U n iv e rs ity  
W estern I l l i n o i s  S ta te  U n iv e rs ity  
U n iv e rs ity  o f Michigan 
Pennsylvania S ta te  U n iv e rs ity  
Utah S ta te  U n iv e rs ity  
Pennsylvania S ta te  U n iv e rs ity  
George Peabody College f o r  Teachers 
C a lifo rn ia  College o f Medicine 
E ast S troudsburg S ta te  College 
I l l i n o i s  S ta te  U n iv e rs ity  
Ind iana  U n iv e rs ity  
U n iv e rs ity  o f C a lifo rn ia , R iverside 
Texas Tech
U n iv e rs ity  o f C a lifo rn ia , Berkeley 
U n iv e rs ity  o f C a lifo rn ia , R iverside
APPENDIX E
SAMPLE OF LETTER SENT TO PHYSICAL EDUCATION STATISTICIANS IDENTIFIED 
THROUGH REVIEW OF LITERATURE REQUESTING THEIR SERVICES ON 
EVALUATION PANEL AND RECOMMENDATIONS OF OTHER PHYSICAL 
EDUCATION STATISTICIANS
L O U I S I A N A  S T A T E  U N I V E R S I T Y
AND AGRICULTURAL AND MECHANICAL COLLEGE
B A T O N  R O U G E  • L O U I S I A N A  . 70803
College o f  Education
T H E  LA BORATO RY SC H O O L
I  am undertaking a d o c to ra l s tudy , the  purposes of which a re :
(1) to  develop an o u tlin e  o f competencies in  s t a t i s t i c s  and e x p e ri­
m ental design necessary  fo r  physica l education re sea rch  and
(2) to  g a th e r in form ation  from se le c te d  in s t i tu t io n s  concerning 
th e  p resen t s t a t i s t i c s  and experim ental design course requirem ents, 
con ten t o f such courses, and th e  departm ents in  which th e  s t a t i s t i c s  
courses a re  o ffe re d . This survey w i l l  a lso  a ttem pt to  a sc e r ta in  th e  
s t a t i s t i c a l  techniques and types of experim ental design  th a t  are most 
fre q u e n tly  employed in  d o c to ra l d is s e r ta t io n s .
Your a ss is ta n c e  i s  requested  in  connection w ith  purpose number 1 , 
which is  to  determine the  competencies in  s t a t i s t i c s  and experim ental 
design be lieved  to  be necessary  fo r  physica l education  re sea rch . Your 
name was se lec te d  as a r e s u l t  of an exam ination of re sea rch  p u b lica tio n s  
and from recommendations of o ther re sea rch  s p e c ia l i s t s  in  physical 
education .
I f  you should consent to  a id  in  th is  p ro je c t,  th e  natu re  of your 
c o n tr ib u tio n  would be as fo llow s:
In  approxim ately a month, I  w i l l  send an o u tlin e  c o n s is tin g  of a 
l i s t  of s t a t i s t i c a l  concepts and types of experim ental d e s ig n s . You 
w i l l  then be asked to  examine the  o u tlin e  and r a te  each, item  as to  i t s  
r e la t iv e  value fo r  re sea rch  on the  d o c to ra l le v e l  in  p h y sica l educa tion .
Would you p lease  in d ic a te , on th e  enclosed card , whether or not
you a re  w illin g  to  serve on th i s  panel? Would you a ls o  p lease  in d ic a te
one or two o th er people in  the  f ie ld  who, in  your opin ion , would be ; 
e s p e c ia lly  q u a lif ie d  to  serve in  th is  capacity?
Thank you so much fo r  your cooperation .
R esp ec tfu lly ,
Glenn M. Brady




SAMPLE OF LETTER SENT TO PHYSICAL EDUCATION STATISTICIANS 
RECOMMENDED BY OTHER PHYSICAL EDUCATION STATISTICIANS
L o u i s i a n a  s t a t e  U n i v e r s i t y
AND AGRICULTURAL AND MECHANICAL COLLEGE 
B A T O N  R O U G E  • L O U I S I A N A  • 70803 
College of Education
THE LABORATORY SCHOOL
I  am underbaking a d o c to ra l study , th e  purposes o f which a re :
(1) to  develop an o u tlin e  o f competencies in  s t a t i s t i c s  and 
experim ental design n ecessa ry  f o r  p h y s ic a l education  
re sea rch  and
(2) to  g a th e r  in fo rm ation  from se le c te d  in s t i t u t io n s  concerning 
th e  p re se n t s t a t i s t i c s  and experim ental design  course 
requ irem ents, content o f such courses, and th e  departm ents 
in  which th e  s t a t i s t i c s  courses a re  o f fe re d . This survey 
w i l l  a lso  attem pt to  a s c e r ta in  th e  s t a t i s t i c a l  techniques 
and types o f experim ental design  th a t  a re  most f req u e n tly  
employed in  d o c to ra l d is s e r ta t io n s .
Your a ss is ta n c e  j.s requested  in  connection w ith  purpose number 1 ,  ̂
which i s  to  determ ine th e  competencies in  s t a t i s t i c s  and experim ental 
design  b e liev ed  to  be necessary  fo r  p h y s ic a l education  re se a rc h . Your 
name was se le c te d  on th e  b a s is  o f recommendations from p h y s ic a l education 
re sea rch  s p e c ia l i s t s .
I f fy°u should consent to  a id  in  t h i s  p ro je c t ,  th e  n a tu re  o f your 
c o n tr ib u tio n  would be as fo llow s:
In  approxim ately a month, I  w i l l  send you an o u tlin e  c o n s is tin g  o f a 
l i s t  o f s t a t i s t i c a l  concepts and types o f experim ental d esig n s. You w i l l  
th en  be asked to  examine th e  o u tlin e  and r a te  each item  as to  i t s  r e la t iv e  
value f o r  re sea rch  on th e  d o c to ra l le v e l  in  p h y s ic a l education .
Would you p lea se  in d ic a te ,  on th e  enclosed  card , w hether o r no t you 
are  w illin g  to  serve on t h i s  panel?
Thank you so much f o r  your cooperation .
R esp ec tfu lly ,
Glenn M. Brady
Superv isor, H ealth  and P hysica l 
Education 
L.S.U. L aboratory  School
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SELECTED UNIVERSITIES REQUESTED TO AID IN IDENTIFYING 
PHYSICAL EDUCATION STATISTICIANS
U n iv e rs ity  o f C a lifo rn ia  a t  Berkeley 
U n iv e rs ity  o f C a lifo rn ia  a t  Los Angeles 
U n iv e rs ity  o f I l l i n o i s  
U n iv e rs ity  o f Ind iana <
U n iv e rs ity  o f Iowa
Michigan S ta te  U n iv e rs ity
U n iv e rs ity  o f Michigan ■ —
U n iv e rs ity  o f North C aro lina  a t  Chapel H ill
The Ohio S ta te  U n iv e rs ity
U n iv e rs ity  o f Oregon
Pennsylvania S ta te  U n iv e rs ity
U n iv e rs ity  o f Southern C a lifo rn ia
S p rin g fie ld  College
Temple U n iv e rs ity
U n iv e rs ity  o f W isconsin
APPENDIX H
SAMPLE OF LETTER SENT TO SELECTED UNIVERSITIES IN 
IDENTIFYING PHYSICAL EDUCATION STATISTICIANS
L o u i s i a n a  S t a t e  U n i v e r s i t y
AND AGRICULTURAL AND MECHANICAL COLLEGE 
BA T O N  R O U G E  . L O U I S I A N A  • 70603
College of Education 85
THE LABORATORY SCHOOL
I  am undertak ing  a  d o c to ra l study , th e  purposes o f which a re :
(1) to  develop an o u tlin e  o f competencies in  s t a t i s t i c s  and experi­
m ental design n ecessa ry  f o r  p h y s ic a l education  re se a rc h ,
(2) to  g a th e r  in fo rm ation  from se le c te d  in s t i t u t io n s  concerning th e  
p re se n t s t a t i s t i c s  and experim ental design  course requirem ents, con ten t o f 
such courses, and th e  departm ents i n  which th e  s t a t i s t i c s  courses a re  
o f fe re d . This survey w i l l  a lso  attem pt to  a s c e r ta in  th e  s t a t i s t i c a l  
techniques and ty p es  o f experim ental design  th a t  a re  most f re q u e n tly  
employed in  d o c to ra l d is s e r ta t io n s .
i
The s e le c tio n  p rocess th a t  i s  to  be u se d  in  lo c a tin g  p ro spec tive  
panel members i s  as fo llow s:
(1) An exam ination o f th e  l i t e r a t u r e  i n  p h y s ic a l education w ill- be 
made to  f in d  persons who have w r i t te n  on th e  su b je c t o f s t a t i s t i c s  and 
design .
(2) Nominations o f  ex p erts  in  t h i s  a rea  w i l l  be secured from 
acknowledged re sea rch  s p e c ia l i s t s  in  ̂ physical education .
(3) Deans and department heads in  se le c te d  c o lleg e s  and u n iv e r s i t ie s  
which o f fe r  th e  doctor* s degree in  p h y s ic a l education  w i l l  be asked fo r  
recommendations o f qual i f i e d  persons on t h e i r  s t a f f .
Your a s s is ta n c e  i s  th e re fo re  requested  in  id e n tify in g  any person o r 
persons on your s t a f f  whom you f e e l  would be e s p e c ia l ly  q u a lif ie d  to  serve 
on such a p a n e l. Would you p le a se  in d ic a te  th e  name o f t h i s  in d iv id u a l(s )  
on th e  enclosed card?
Your cooperation  i s  most ap p re c ia te d . Thank you.
R esp ec tfu lly ,
Glenn M. Brady




SAMPLE OF LETTER SENT TO PHYSICAL EDUCATION STATISTICIANS 
RECOMMENDED BY SELECTED UNIVERSITIES
L o u i s i a n a  S t a t e  U n i v e r s i t y
AND AGRICULTURAL AND MECHANICAL COLLEGE
BATON R O U G E  • L O U I S I A N A  • 70603 
College of Education
THE LABORATORY SCHOOL
I  am undertak ing  a d o c to ra l study , th e  purposes o f which a re :
(1) to  develop an o u tlin e  of competencies in  s t a t i s t i c s  and 
experim ental design necessary  f o r  p h y s ic a l education  
resea rch  and
(2) to  g a th e r in form ation  from se le c te d  in s t i t u t io n s  concerning 
th e  p re sen t s t a t i s t i c s  and experim ental design course 
requirem ents, content o f such cou rses , and th e  departm ents 
i n  which th e  s t a t i s t i c s  courses a re  o ffe re d . This survey 
w i l l  a lso  a tte n p t to  a s c e r ta in  th e  s t a t i s t i c a l  techniques 
and types of experim ental design  th a t  a re  most f re q u e n tly  
employed in  d o c to ra l d is s e r ta t io n s .  •
Your a ss is ta n c e  i s  requested  in  connection w ith  purpose number 1, 
which i s  to  determ ine the  coirpetencies i n  s t a t i s t i c s  and experim ental 
design  b e liev ed  to  be necessary  f o r  p h y s ic a l education  re sea rch . Your 
name was se le c te d  on th e  b a s is  o f recommendations from p h y sic a l education  
re sea rch  s p e c ia l i s t s .
I f  you should consent to  a id  in  t h i s  p ro je c t ,  th e  n a tu re  of your 
c o n tr ib u tio n  would be as fo llow s:
In  approxim ately a month, I  w i l l  send you an o u tlin e  c o n s is tin g  of a 
l i s t  of s t a t i s t i c a l  concepts and types o f experim ental designs. You w i l l  
th en  be asked to  examine th e  o u tlin e  and r a te  each item  as to  i t s  r e la t iv e  
value fo r  research  on th e  d o c to ra l l e v e l  in  p h y s ic a l education .
Would you p lea se  in d ic a te , on th e  enclosed  card , whether o r n o t you 
a re  w ill in g  to  serve on t h i s  panel?
Thank you so much f o r  your cooperation .
R esp ec tfu lly ,
Glenn M. Brady
Superv isor, H ealth and P hysica l 
Education 
L.S.U. Laboratory  School
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LIST OF FINAL EVALUATION PANEL
Alexander, John U n iv e rs ity  o f Minnesota
B a r te ls , Robert Ohio S ta te  U n iv e rs ity
Bowers, Richard Ohio S ta te  U n iv e rs ity
Box, George U n iv e rs ity  o f W isconsin
Casady, Donald U n iv e rs ity  o f Iowa
C larke, David U n iv e rs ity  o f Maryland
C larke, H. H arrison U n iv e rs ity  o f  Oregon
DeVries, H erbert U n iv e rs ity  o f Southern C a lifo rn ia
Espenschade, Anna- U n iv e rs ity  o f C a lifo rn ia , Berkeley
F e ld t, Leonard U n iv e rs ity  o f Iowa
G a rre tt , Leon George Peabody College f o r  Teachers
Gross, Elmer Pennsylvania S ta te  U n iv e rs ity
H a rris , C hester U n iv e rs ity  o f W isconsin
H ilsengader, Donald Temple U n iv ers ity
Howard, S h ir le y U n iv e rs ity  o f Michigan
Kenyon, Gerald U n iv e rs ity  o f Wisconsin
K ro ll, W alter U n iv e rs ity  o f M assachusetts
L iba, Marie U n iv e rs ity  o f W isconsin
Mathews, Donald Ohio S ta te  U n iv e rs ity
McAdams, Robert U n iv e rs ity  o f Minnesota
Nelson, Dale 0. U n iv e rs ity  o f Utah
Nelson, Richard C. Pennsylvania S ta te  U n iv e rs ity
P ie rso n , 'William C a lifo rn ia  College o f Medicine
P o llack , Michael Wake F o rest U n iv e rs ity
Seymour, Emery S p rin g fie ld  College
S i l l s ,  Frank E ast Stroudsburg S ta te
S inger, Robert I l l i n o i s  S ta te  U n iv e rs ity
S tu l l ,  A llen U n iv e rs ity  o f Maryland
Sweney, A rthur Texas Tech
APPENDIX K
SAMPLE OF INSTRUCTION LETTER WHICH ACCOMPANIED EVALUATION 
FORM SENT TO PHYSICAL EDUCATION STATISTICIANS
L O U I S I A N A  S T A T E  U N I V E R S I T Y
AND AGRICULTURAL AND MECHANICAL COLLEGE
B A T O N  R O U G E  • L O U I S I A N A  • 70803
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College o f  Education
TH E  LA BO R A TO RY  S C H O O L
Enclosed i s  th e  ra t in g  sheet o f b asic  competencies in  s t a t i s t i c s  
and experim ental design  f o r  research  in  p h y s ic a l educa tion . P lease  r a te  
each item  according to  th e  fo llow ing sca le : 3 - e s s e n t ia l  fo r  p h y s ic a l
education  re se a rc h , 2-im portant in  p h y sica l education  re sea rch , 1 - l i t t l e  
o r s l ig h t  im portance in  p h y sica l education re sea rch , 0-no im portance in  
p h y sic a l education  resea rch , x -no t fa m ilia r  enough w ith  th e  p a r t ic u la r  
concept to  be ab le  to  o b je c tiv e ly  evaluate  i t .
I f  you f e e l  t h a t  item s of importance have been om itted , p lea se  in s e r t  
them where you f e e l  they  lo g ic a l ly  belong and in d ic a te  your ra t in g  o f them.
Thank you again  fo r  your co o p era tio n .-
R espectfu lly  yours,
Glenn M. Brady




EVALUATION FORM IN DEVELOPING OUTLINE OF NECESSARX COMPETENCIES IN 





3 -E ssen tia l for research in  jihysical education . •
2-Important in  p h ysica l education  research .
1 -L it t le  or s l ig h t  importance in  p h ysica l education research .
0-No importance in  p h ysica l education research . 
x-Not fa m ilia r  enough w ith  the p a rticu la r  concept to  be able to  
o b je c tiv e ly  pass judgment upon i t .
I .  D escr ip tiv e  S t a t i s t i c s
A. Central Tendency 3 2 1 0 x
1. Mean (arith m etic)
2. Mean (weighted)
3. Mean (geom etric)
4 . Mean (harmonic)






B. V a r ia b ility  3 2 1 0 x
1. Range
2 . Average d ev ia tio n
3. Standard d ev ia tio n *
4 . Q uartile  d ev ia tio n
5. Variance
6. Arrav
7. C o e ff ic ie n t  o f v a r ia tio n
8. Standard error of the mean
9.
10.
C. C orrelation  3 2 1 0 x
1. C o e ffic ie n t  o f c o rr e la tio n  ( lin e a r  product
moment)
2 . Rank co rre la tio n  (Rho)
3. B is e r ia l  co rre la tio n
4 . Point b is e r ia l  co r re la tio n
5 . Tetrachoric c o e f f ic ie n t
6. "Phi" c o e f f ic ie n t  o f co rre la tio n
7. Contingency c o e f f ic ie n t  o f co rre la tio n
8. Non lin ea r  or "curvilinear"  re la tio n sh ip s
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EVALUATION FORM (c o n tin u e d )
3 2 1 0 x
9. P a r tia l c o r re la tio n
10. M ultiple c o r r e la t io n
11.
12.
D. The "Normal" D is tr ib u tio n  3 2 1 0 x
1 .
1. Measuring divergency from "normal" d is tr ib u tio n
2. Meaning of "normal" d is tr ib u tio n
3. Properties o f  "normal" d is tr ib u tio n
4. A p p lication s of normal p rob ab ility  curve
5. Binomial expansion and normal curve
6. P rob ab ility  area
7. Measures o f departure from normal; measures of
skewness based on moments
8.
9.
E. D is tr ib u tio n  Free S t a t i s t i c s  3 2 1 0 x
1. "Non-parametric" s t a t i s t i c s
2. Advantages o f  non-parametric s t a t i s t i c s
3. Disadvantages o f  non-parametric s t a t i s t i c s
4 . Power of non-param etric devices
5.
6.
I I .  Inference and P red iction  
S ig n ifica n ce  3 2 1 0 x
1. Meaning of s t a t i s t i c a l  inference
2 . L evels of confidence
3. P rob ab ility
4. Binomial expansion and p rob ab ility
5 . S ig n ifica n ce  of measures o f cen tra l tendency 
a. Mean (a r ith m etic )
b. Mean (w eighted)
c . Mean (geom etric)
d . Mean (harmonic)
e . Mean (auadratic)






EVALUATION FORM (c o n t in u e d )
3 2 1 0 x
6. S ig n ifica n ce  o f measures o f v a r ia b i l i ty  
a . Ranee
b. Averaee d e v ia tio n
c . Standard d e v ia tio n
d . Variance
e . Skewness
f .  K urtosis
e .
h.
7. Standard error and samnline in  s ie n if ic a n c e
8. S ig n ifica n ce  o f c o e f f ic ie n t s  o f c o rr e la tio n  
a . Product moment
b. "Rho" c o e f f ic ie n t
c . B is e r ia l  c o e f f ic ie n t
d. P oint b is e r ia l  c o e f f ic ie n t
e . T etrachoric c o e f f ic ie n t
f .  C o e ff ic ie n t  o f contineencv
e . Phi c o e f f ic ie n t
h. M ultiDle c o e f f ic ie n t
i .  P a r tia l c o e f f ic ie n t
i .
k.
9. S ig n ifica n ce  o f d ifferen ce  between measures of 
cen tra l tendency 
a . Mean (ar ith m etic)
b. Mean (weighted)
c . Mean (geom etric)
d. Mean (harmonic).
e . Mean (auadratic)





10. S ig n ifica n ce  o f measures o f  v a r ia b i l i ty  
a . Range
b. Average d ev ia tio n
c . Standard d ev ia tio n




11. S ig n ifica n ce  o f d ifferen ce  between c o e f f ic ie n t s  
o f c o rr e la tio n




EVALUATION FORM (c o n t in u e d )
B. T estin g  Experimental Hypotheses
1 .
1 . HvDothesis o f  '.'chance"
2. "Null" h voothesis
3. Tvne I  and TvDe I I  errors
4 . Power of s t a t i s t i c a l  t e s t s
5; E ffe c t  o f sample s iz e  uDon t e s t  Dower
6. One ta ile d  re le c t io n  regions
7. Two ta ile d  t e s t s  o f  h voothesis
8. S ig n ifica n ce  le v e l  s e le c t io n
9. S ig n ifica n ce  o f d iffe r en c e  between reg ressio n  
c o e f f ic ie n t s
10.
11.
C. Experimental D esign in  Hypothesis T estin g  3 2 1 0 x
1. Simple randomized d esign
2. Treatment X le v e l  d esign
3. Treatment X su b ie c ts  design '
4 . GrouDS-within-treatments d esign
5. Random r e p lic a t io n  design
6. F a c to r ia l des igns
7. Three dim ensional designs
8. Higher dim ensional designs
9. L atin  Square and Graeco-Latin Square designs




D. R egression 3 2 1 0 x
1 . D e f in it io n
2. Linear reg ressio n
3. C urvilinear reg ressio n
4 . Assumptions in  reg ressio n
5. Simple reg ressio n
6. M ultip le reg ressio n
7. R egression in  a n a lv s is  o f variance
8. R egression in  a n a lv s is  o f covariance
9. L im ita tion s in  use o f re g r ess io n a l concepts
10. T ests for reg ressio n s






I I I .  D eterm ining S ifn if ic a n c e  o f D ifference  between Two or More Groups
A. " t 11 R atio______________________________________________ 3 2 1 0 x
1 . U nderlying assum ptions
2 . Power o f " t"  t e s t
3 . R e la tio n  to  F r a t i o
u . L im ita tio n s  of " t"  t e s t
5 . T est f o r  matched p a irs
6 ,  Comparison of two o r more v a rian ces from 
independent samples
7. Comparison of two or more v a rian ces from 
r e la te d  samples
8. I n te r a t io n
9 . ^wo p a r t  a n a ly s is  o f variance
10. Three p a r t  a n a ly s is  o f variance
11. Methods of is o la t in g  s ig n if ic a n t  d iffe re n c e s  
a .  O rthogonal comparisons
b . In d iv id u a l o r m u ltip le  " t"  t e s t s
c . L east s ig n if ic a n t  d iffe ren c e  method
d . tu k e y 's  comparison method
e . Duncan M ultip le  Range T est
f .  Student-Newman-Keuls tfest
g.
12. Model I  A nalysis o f Variance (I^ixed E ffe c ts )
13. Model I I  A nalysis o f Variance (Random E ffe c ts )
il l .  Model I I I  A nalysis o f Variance (Mixed E ffe c ts )
l£ .
15.
B. A nalysis o f Covariance_______________________________  3 2 1 0 x
1 . Nature and purpose
2. A djusted  means and variance of ad ju s ted  means —
3. Advantages of covariance technique
4 . L im ita tio n s
5 . Completely randomized designs
6 . F a c to r ia l  design
7. L a tin  Square design
8 . Randomized complete block design
9. deg rees of freedom
10.
11*
C. Chi Square___________________________________________  3 2 1 00 x :
1 . Measuring divergency from n u ll  hypothesis i
2. Measuring divergency from normal curve
3. C h a ra c te r is tic s  o f Chi Square
EVALUATION FORM ( c o n t in u e d )
3 2 1 0 x
ft. D e f in it io n
5 . Advantages o f Chi Square
6 . L im ita tio n s o f Chi Square
7» Degrees of freedom
8 , Contingency ta b le
9 .
10*
D. O ther N on-param etric_________________________________  3' 2 1 0 x
1 , Comparing two o r  more independent groups: 
The Median T est
2 . The Median T est fo r  Matched Groups
3. l?he Median T es t fo r  Matched P a irs
U. uochran’s T est
5 . ^he Wald-Wolfowitz "Funs” T est fo r  Two Samples
6 , tfhe Mann-Whitney T est f o r  Two Independent 
Samples
1.  'The Friedman ‘Test fo r  J Matched Groups
8. F ruskal-W allis  ” A nalysis o f V ariance” by Ranks
9. Rank Order C o rre la tio n  C o e ffic ie n t
10, Spearman Rank C o rre la tio n  C o e ffic ie n t
11. K endall Tau C o e ffic ie n t
12. K en d a ll 's  C o e ffic ie n t o f Contingency
13.
1U.
IV, F ac to r A nalysis
A.. Basic Assumptions of Factor A nalysis
S. Methods of F ac to ring
1. d iag o n a l method
2. C entro id  method
3. M ultip le-group  method
lu P rin c ip a l-a x e s  method
C. Methods of R otation
1. Orthogonal axes
2• Oblique axes
D. In te rp re ta t io n  o f Factors
E.
APPENDIX M
PART I I  OF INSTITUTIONAL QUESTIONNAIRE -  CONTENT OF STATISTICS AND 
EXPERIMENTAL DESIGN COURSES IN PHYSICAL EDUCATION DOCTORAL 
PROGRAMS AND CONCEPTS UTILIZED IN PREVIOUS PHYSICAL 
EDUCATION DOCTORAL RESEARCH
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P a r t  I I
In s tru c t io n s :  P lease examine each item  on th e  follow ing ra t in g  s h e e t.
I f  a p a r t ic u la r  concept has been u t i l iz e d  in  a d o c to ra l study  a t  your 
in s t i t u t io n ,  in d ic a te  so by p lac ing  a check in  th e  column to  the  l e f t  
(Column A ). In  th e  designated  sp ace :to  th e  r ig h t  of the  term , p lease
in d ic a te  whether o r no t th e  concept i s  covered in  th e  req u ired  d o c to ra l
course work and th e  emphasis th a t  i s  p laced  upon i t .  The fo llow ing  
sc a le  should be used in  re p o rtin g  th i s  in fo rm ation .
3 . -  S trong ly  emphasized in  experim ental design and s t a t i s t i c s  pro­
gram, m astery of concept necessary  fo r  su c ce ss fu l com pleting 
of co u rse .'
2 -  Covered in  s t a t i s t i c s  and experim ental design  program; no t as
s tro n g ly  emphasized as to p ic s  included  in  th e  above r a t in g  (3 ) .
1 -  Mentioned in  s t a t i s t i c s  and experim ental design  program w ith  
l i t t l e  o r no emphasis placed upon mastery o f th e  concept.
0 -  Not p re s e n tly  included  in  s t a t i s t i c s  and experim ental design  
program.
Example:
A.____________________________________________________________ 3 2 1 0
X 1. Mean X
2. Mean (weighted) X
X 3. Median X
The above example would in d ic a te  th a t  a p a r t ic u la r  in s t i t u t io n  has used 
the  concept of th e  mean in  d o c to ra l s tu d ie s  and th a t  th e  concept o f the  
mean was given considerab le  emphasis in  th e  s t a t i s t i c s  and experim ental 
design program a t  th e  in s t i t u t io n .  The second item  would in d ic a te  th a t  
the  concept of th e  weighted mean had no t been used in  d o c to ra l re se a rc h  
a t  th a t  i n s t i tu t io n  and the  concept was j u s t  given passing  emphasis in  
the  in s t ru c t io n a l  program. The th i r d  item , th e  median, i s  checked as 
having been used in  d o c to ra l re sea rch  a t  t  h a t in s t i t u t io n  and the  r a t in g  
se c tio n  rev ea ls  th a t  th e  concept has rece ived  major emphasis in  th e  
in s t ru c t io n a l  program. Please note th a t  Column A is  e i th e r  checked or 
l e f t  b lank , depending upon whether or no t th e  concept has been used in  
d o c to ra l re sea rch  a t  th a t  in s t i t u t io n .  DO NOT ATTEMPT TO INDICATE THE 
NUMBER OF TIMES THAT A PARTICULAR CONCEPT HAS BEEN USED.
I .  D esc rip tiv e  S t a t i s t i c s
A.
A
C en tra l Tendency
3 2 1 0
1. Mean (a r ith m e tic )
2. Mean (weighted)
3. Median
B* V a r ia b i l i ty
A________________________________________________________ 3 2 1 0
1 . Range
2. S tandard d e v ia tio n
3. Q u a rtile  d e v ia tio n
a . Variance
5 . C o e ffic ie n t o f v a r ia t io n
6 . S tandard e r ro r  o f th e  mem
C. C o rre la tio n
A 3 2 1 0
1 . C o e ffic ie n t o f c o rre la t io n  ( l in e a r  product 
moment
2. Rank c o rre la t io n  (Rho)
J • B is e r ia l  c o r re la t io n
4 • Poin t b i s e r ia l  c o r re la t io n
P • T etrach o ric  c o e f f ic ie n t
6. "P h i'1 c o e f f ic ie n t  o f c o r re la t io n
7. Contingency c o e f f ic ie n t  o f c o rre la t io n
B. Non l in e a r  o r '* c u rv ilin e a r"  r e la tio n s h ip s
9. P a r t ia l  c o r re la t io n
10. M ultip le  c o rre la t io n >
D.
A
The "Normal" D is tr ib u tio n
3 2 1 0
1. Measuring divergency from "normal" d is tr ib u t io n
2. Meaning of "normal" d is t r ib u t io n
P ro p e rtie s  o f "normal" d is t r ib u t io n
4* A pp lica tions o f normal p ro b a b il i ty  curve
2 • Binomial expansion and normal curve
6 . P ro b a b ili ty  a rea
7. Measures of d ep artu re  from norm al; measures of 
skewness based on moments
E. D is tr ib u tio n  Free S t a t i s t i c s
A _________________________________________________________3 2 1 0
1 . "Non-parametric" s t a t i s t i c s
2. Advantages o f non-param etric s t a t i s t i c s
3. D isadvantages o f non-param etric s t a t i s t i c s
u . Power of non-param etric devices
I I .  In ference  and. P red ic tio n
A. S ign ificance
A 3 2 1 • 0
1. Meaning of s t a t i s t i c a l  in ference
2. Levels o f confidence
3. P ro b a b ility
A_____________________________________________________________3 2 1 0
k . Binom ial expansion and p ro b a b ility
5 . S ig n ific an c e  o f measures of c e n tra l  tendency 
a .  Mean (a r ith m e tic ) -
b . Median
6 . S ig n ifican ce  o f measures o f v a r i a b i l i ty  
a .  Range
b . S tandard d e v ia tio n
c . Variance
d e Skewness
e .  K urtosis
f .  F t e s t  to  compare variances
f .  S tandard  e r ro r  and sampling in  s ig n if ic a n c e
o. S ig n ific an c e  o f c o e f f ic ie n ts  of c o r re la t io n  
a .  Product moment
- V 1
b . "Rho" c o e f f ic ie n t
c . B is e r ia l  c o e f f ic ie n t
d . P o in t b i s e r i a l  c o e f f ic ie n t
e . T e trach o ric  c o e f f ic ie n t
f .  C o e ffic ie n t o f contingency
g . Phi c o e f f ic ie n t  _
h. M ultip le  c o e f f ic ie n t  1
i .  P a r t ia l  c o e f f ic ie n t
9 . S ig n ifican ce  o f d iffe re n c e  between measures of 
c e n tr a l  tendency 
a .  Mean (a r ith m e tic )
b . Mean (weighted)
LO, S ig n ifican ce  of d iffe re n c e  between c o e f f ic ie n ts  
o f ifcorielatlon--...
11. Confidence l im its
B. T es tin g  Experim ental hypotheses
A ______________________________ .________________________ 3 2 1 0
1 . Hypothesis of "chance"
2. "N ull" hypothesis
3 . Type I  and Type I I  e rro rs
u . Power of s t a t i s t i c a l  t e s t s
5 . E ffe c t o f sample s iz e  upon t e s t  power
6 . One t a i l e d  r e je c t io n  regions
7. Two t a i l e d  t e s t s  of hypotheses
8 . S ig n ifican ce  le v e l  s e le c tio n
9 . S ig n ifican ce  of d iffe re n c e  between re g re ss io n
c o e f f ic ie n ts
C, Experim ental Design in  hypothesis T esting
A__________________________________________________________3 2 1 0
1 . Simple randomized design
2. Treatm ent X le v e l  design
3. Treatm ent X su b je c ts  design
u . G roups-w ith in-treatm ents design
5 . Random re p l ic a t io n  design
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6» F a c to r ia l  designs 1
7. Three dim ensional designs
8 . Higher d im ensional designs
9 . L a tin  Square and G raeco-Latin Sqaare designs
D. R egression
X. D e f in it io n
2 . L inear reg re ss io n
3. C u rv ilin e a r  re g re ss io n
U. Assumptions in  reg re ss io n
5 . Simple reg re ss io n
6 . M ultip le  reg re ss io n
7. R egression in  a n a ly s is  o f va riance
8. R egression in  a n a ly s is  o f covariance
9 . L im ita tions in  use o f re g re ss io n a l concepts
10. T es ts  fo r  reg re ss io n s
11. O rthogonal comparisons and reg re ss io n
I I I .  Determ ining S ig n ifican ce  o f D ifference Between Two or More Groups 
A. "t" ' R atio
1 . Underlying assum ptions
2. Power of " t"  t e s t
3. R e la tion  to  F r a t io
]±. L im ita tions o f **tu t e s t
5 . T es t fo r  matched p a irs
&. Comparison o f two or more variances from 
independent samples
7. Comparison o f two or more variances from 
re la te d  samples
8. In te ra c tio n
9 . Two p a rt a n a ly s is  of v ariance
10. Three p a rt a n a ly s is  o f variance
11. Methods of i s o la t in g  s ig n if ic a n t  d if fe re n c e s  
a .  Orthogonal comparisons
b . In d iv id u a l o r m u ltip le  Ht ” t e s t s
c .  Least s ig n if ic a n t  d iffe re n c e  method
d . Tukey's comparison method
e .  Duncan M ultip le  Range T est
f .  Student-Newman-Keuls T est
g . S cheffe’s
12. Model I  A nalysis o f Variance (Fixed E ffe c ts )
13. Model I I  A nalysis of Variance (Random E ffe c ts )




A nalysis o f Covariance
1, Nature and purpose
2. A djusted means and variance  of ad ju sted  means
3. Advantages of covariance technique
a . L im ita tions
5 . Completely randomized designs
6 , F a c to r ia l  design
7. L atin  Square design
8 . Randomized complete block design
9 . Degrees o f freedom
C. Chi Square
A_______________________ =_________________________________ 3 2 1 0
1, Measuring divergency from n u ll  hypothesis
2, Measuring divergency from normal curve
3. C h a ra c te r is tic s  o f Chi Square
a . D e fin itio n
5 , Advantages o f Chi Square
6 . L im ita tions of Chi Square
7. Degrees o f freedom
8. Contingency ta b le
D. O ther Non-param etric
A________________ •_________________________________________ 3 2 1 0
1, Comparing two or more independent groups: 
The Median T est
2 . The Median T est fo r  Matched Groups
3. The Sign T est fo r  Matched P a irs
U. Cochran's T est
5 . The Wald-Wolfowitz "Runs" T est fo r  Two Samples
6 , The Mann-Whitney T est fo r  Two Independent Sam­
ples
7. The Friedman T est fo r  J  Matched Groups
8. Rank Order C o rre la tio n  C o effic ien t
9 . Spearman Rank C o rre la tio n  C o e ffic ien t
*' 10. Kendall Tau C o e ffic ien t
. 11. K endall's  C o e ffic ie n t o f Contingency
IV, F ac to r A nalysis
A_________  3 2 1 0
A. Basic Assumptions of Factor A nalysis
B. In te rp re ta t io n  of F acto rs
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A STUDY OF STATISTICS AND EXPERIMENTAL DESIGN COURSES AND CONTENT OF 
SUCH COURSES FOR DOCTORAL PROGRAMS IN PHYSICAL EDUCATION
Part I
1. Name o f in s t i tu t io n  _____________________________________________________
2. Number o f doctorate degrees in  p h ysica l education granted from th is  
in s t i tu t io n  s in ce  and including.M ay 1957.
a
a . Ph.D. __________ • b . Ed.D. _ c . P.E.D. _
3 . Ind icate as nearly  as p o ss ib le  the number o f courses and cred it  
hours in  to o ls  o f research  required in  the p h ysica l education d octo­
r a l program a t your in s t i tu t io n .  . Ind icate whether these are seme­
s te r  or quarter hours by u n d erlin ing  the appropriate term.
a. Research Methods
1. 1 course ___ ; ___ hours (sem ester, quarter)
2. 2 courses ____;  hours
3 . ______________ ;  hours
b. S t a t i s t ic s
1. 1 course ___ ; ___ hours
2 . 2 courses ____;  hours
3. _______________ ;  hours _
c . Experimental Design
1. 1 course  ;  hours
2. 2 courses  ;  hours
3. _______________;  hours
d. Applied Research Methods
1. Thesis (number o f hours) ___
2. D is se r ta tio n  (number o f hours) ___
3.’ Independent study; e x c lu s iv e  o f th e s is  and d is s e r ta t io n  (num­
ber o f hours) ___
4 . P lease l i s t  t i t l e s  and authors o f te x ts  and/or primary sources in  the 
fo llo w in g  a rea s .
a . Research Methods
1 .   _______________;_________________________________________________________________
2 . ________________________________________________




b. S t a t i s t i c s





c . Experimental Design
1 .  ___________________




5. In the fo llo w in g  in d ica te  where the designated  courses are taught a t  
your in s t i tu t io n  by c u r d in g  the co u rse(s) under the appropriate 
department.
P hysical Education Department
1. Research Methods
2 . Advanced Research Methods
3. Elementary S t a t i s t i c s
4 . Advanced S t a t i s t ic s
5 . Experimental Design
Education Department
1 . Research Methods
2 . Advanced Research Methods
3. Elementary S t a t i s t ic s
4 . Advanced S t a t i s t ic s
5 . Experimental Design
e . Economics Department
1. Research Methods
2 . Advanced Research Methods
3. Elementary S t a t i s t ic s
4 . Advanced S t a t i s t ic s
5 . Experimental Design
£. S t a t i s t i c s  Department
1. Research Methods
2 . Advanced Research Methods
3 . Elementary S t a t i s t ic s
4 . Advanced S t a t i s t ic s
5. Experimental Design
c . Psychology Department
1. Research Methods
2 . Advanced Research Methods
3 . Elementary S t a t i s t ic s
4 . Advanced S t a t i s t ic s
5 . Experimental Design
d . A gricu lture Department
1 . Research Methods
2 . Advanced Research Methods
3. Elementary S t a t i s t ic s
4 . Advanced S t a t i s t i c s
5 . Experimental Design
g. Mathematics Department
1. Research Methods
2 . Advanced Research Methods
3. Elementary S t a t i s t ic s




2. Advanced Research Methods
3 . Elementary S t a t i s t ic s
4 . Advanced S t a t i s t ic s
5 . Experimental Design
6. I  (would, would not) l ik e  a summary of the r e s u lt s  o f  the study.
APPENDIX 0
INSTITUTIONS IN THE UNITED STATES OFFERING DOCTORAL DEGREES IN 
PHYSICAL EDUCATION AS LISTED IN THE PROFESSIONAL PREPARATION 
ISSUE OF THE JOURNAL OF HEALTH, PHYSICAL EDUCATION 
AND RECREATION '(OCTOBER, 1 9 6 ^
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' INSTITUTIONS IN THE UNITE) STATES OFFERING DOCTORAL DEGREES IN 
PHYSICAL EDUCATION AS LISTED IN THE PROFESSIONAL PREPARATION 
ISSUE OF THE JOURNAL OF HEALTH. PHYSICAL EDUCATION 
AND RECREATION f OCTOBER. 1965)
Alabama
U n iv ers ity  o f  Alabama, Tuscaloosa  
Arizona
Arizona S ta te  U n iv ersity , Tempe 
Arkansas
U n iv ersity  o f  Arkansas, F a y e tte v il le
C a lifo rn ia
Stanford U n iv ersity , Stanford  
U n iv ers ity  o f  C a lifo rn ia , Berkeley  
U n iv ers ity  o f C a lifo r n ia , Los Angeles 
U n iv ers ity  o f  Southern C a lifo rn ia , Los Angeles
Colorado
Colorado S tate  C o llege, Greely
F lorida
F lorid a  S ta te  U n iv ersity , T allahassee
Georgia
Berry C o llege, Mb. Berry
I l l i n o i s
Southern I l l i n o i s  U n iv ers ity , Carbondale 
U n iv ers ity  o f  I l l i n o i s ,  Urbana
Indiana
Indiana U n iv ersity , Bloomington
Iowa
Drake U n iv ersity , Des Moines 
Iowa S ta te  U n iv ersity , Ames 
S ta te  U n iv ersity  o f Iowa, Iowa C ity
Kentucky
U n iv ers ity  o f Kentucky, Lexington 
Louisiana
L ouisiana S ta te  U n iv ers ity , Baton Rouge 
Maryland
U n iv ers ity  o f Maryland, C ollege Park
M assachusetts
Boston U n iv ersity  
S p r in g fie ld  C ollege
Michigan
Michigan S ta te  U n iv ersity , East Lansing 
U n iversity  o f  Michigan, Ann Arbor
M iss iss ip p i
U n iversity  o f Southern M iss iss ip p i, Hattisburg
Minnesota
U n iversity  o f  Minnesota, M inneapolis
New Hampshire
U n iversity  o f New Hampshire, Durham
New Mexico
U n iversity  o f New Mexico, Albuquerque
New York
New York U n iv ersity , Bronx
State U n iv ersity  o f New York, B uffalo
Syracuse U n iv ersity  . __
North Carolina
Duke U n iv ersity , Durham
U n iversity  o f North C arolina, Chapel H il l
U n iversity  o f  North Carolina, Greensboro
Ohio
Ohio S tate  U n iv ers ity , Columbus 
U n iversity  o f  Toledo
Oregon
U n iversity  o f  Oregon, Eugene
Pennsylvania
Pennsylvania S ta te  U n iv ersity , U n iv ersity  Park 
Temple U n iv ersity , Philadelphia
South Carolina
The C itad el, Charleston
Tennessee
George Peabody C ollege fo r  Teachers, N ash v ille
Texas
Rice I n s t itu te ,  Houston
Texas WomanT s U n iv ersity , Denton
U n iv ersity  o f  Texas, Austin
Utah
U n iv ersity  o f  Utah, S a lt  Lake C ity
Washington
Washington S ta te  C o llege , Pullman 
U n iv ersity  o f  Washington, S e a tt le
W isconsin
U n iv ers ity  o f  W isconsin, Madison
West V irg in ia
West V irg in ia  U n iv ers ity , Morgantown
\
APPENDIX P
SAMPLE OF LETTER SENT TO INSTITUTIONS OFFERING PHYSICAL EDUCATION 
DOCTORAL DEGREES REQUESTING ASSISTANCE IN OBTAINING 
INFORMATION PERTINENT TO THEIR STATISTICS AND 
EXPERIMENTAL DESIGN COURSES AND COURSE 
REQUIREMENTS FOR PHYSICAL EDUCATION 
DOCTORAL STUDENTS
L o u i s i a n a  S t a t e  U n i v e r s i t y
AND AGRICULTURAL AND MECHANICAL COLLEGE
B A T O N  R O U G E  . L O U I S I A N A  • 70803 H 3
College o f  Education
TH E  LA BO R A TO RY  S C H O O L
D irector  o f P h ysica l Education Graduate Study
Dear S ir:
I  am undertaking a d octora l study, the purposes o f which are:
(1) to  develop an o u tlin e  o f  competencies in  s t a t i s t i c s  and exp eri­
mental design  necessary fo r  p h y s ic a l education research  and
(2) to  gather inform ation from s e le c te d  in s t i tu t io n s  concerning the  
present s t a t i s t i c s  and experim ental design  course requirem ents, 
content o f such courses, and th e  departments in  which the s ta ­
t i s t i c s  courses are o ffe r ed . This survey w i l l  a lso  attempt to  
a scerta in  the s t a t i s t i c a l  techn iques and typ es o f  experim ental 
design th a t are most freq u en tly  employed in  d octora l d is s e r ta ­
t io n s .
Your a ss ista n ce  i s  requested in  connection w ith  purpose number 2 , 
which i s  t o ■gather inform ation from s e le c te d  in s t i tu t io n s  concerning th e  
presen t s t a t i s t i c s  and experim ental d esign  course requirem ents, content 
o f  such courses, and the departments in  which the s t a t i s t i c s  courses are  
o ffe r e d .
Your in s t i tu t io n  was se le c te d  on th e b a s is  o f  the fa c t  th a t i t  o f fe r s  
a d octora l degree in  p h y sica l education .
Enclosed w ith t h is  l e t t e r  you w i l l  f in d  an,.inform ation gathering  
d ev ice  th a t I  would l ik e  for. you t o  com plete and return to  me. Part I  o f  
t h is  form i s  designed to  determine something o f  th e  s t a t i s t i c s  and experi­
mental design  requirements, and how and where they are completed in  physi­
c a l education doctoral programs throughout th e  country. Part I I  i s  
designed to  determine something o f the con ten ts o f  th ese  course o ffe r in g s  
and which o f .these concepts have been u t i l i z e d  in  p h y sica l education  
research . The b a sic  o u tlin e  in  Part I I  has been developed by a panel o f  
tw enty-nine p h y sica l education s t a t i s t i c ia n s  from a l l  p arts o f the United  
S ta te s . I t  contains the concepts and techniques th a t th ey  consider to  be 
o f most importance in  p h y sica l education research .
l l l i
I f  you d e s ire  a summa- r o f th e  f in d in g s  of th e  survey fo r  use in  
your own program in  s t a t i s t i c s  and experim ental d esig n , p lea se  in d ic a te  
so in  th e  a p p ro p ria te  p o s it io n  in  P a r t I ,  and I  w i l l  be g lad  to  send i t  
to  you.
Thank you so much f o r  your cooperation .
Yours t r u ly ,
Glenn M. Brady
Supervisor, H ealth  and P hysica l 
Education 
L.S.U. L aboratory  School
APPENDIX Q
sample of followup letter sent to encourage more rapid response
L o u i s i a n a  S t a t b  U n i v e r s i t y
AND AGRICULTURAL. AND MECHANICAL COLLEGE 
B ATON R O U G E  . L O U I S I A N A  • 70803 
College of Education
THE LABORATORY SCHOOL
D irec to r  o f  P hysica l Education Graduate Study
Dear S ir :
In  January I  sen t a q u estio n n a ire  to  your i n s t i t u t io n  req u estin g  
in fo rm ation  concerning s t a t i s t i c s  and experim ental design course req u ire ­
ments and con ten t o f such courses i n  your p h y s ic a l education  d o c to ra l 
program.
I  r e a l iz e d  then  th a t  th e  tim e was probably  inopportune w ith  sem ester 
b reak  and exams e i th e r  j u s t  ahead o r  j u s t  over and r e g is t r a t io n  ahead, b u t 
i t  was necessary  th a t  they  be sen t when they  were.
I  would l ik e  to  ask you again  f o r  your a s s is ta n c e  in  ob ta in in g  th is  
in fo rm ation  and re tu rn in g  i t  to  me. I  am a ttem pting  to  have a l l  o f t h i s  
inform ation, ga thered  by March 1 , 1968.
I f  th e  o r ig in a l  q u estio n n a ire  i s  no lo n g er a t  your d isp o sa l and you 
d e s ire  ano ther copy, p lea se  in d ic a te  so on th e  accompanying card  and re tu rn  
i t  to  me.
Thank you very  much f o r  your a s s is ta n c e .
lo u rs  t r u ly ,
Glehn M. Brady
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INSTITUTIONS PARTICIPATING IN THE SURVEY OF STATISTICS 
AND EXPERIMENTAL DESIGN COURSES FOR PHYSICAL 
EDUCATION DOCTORAL RESEARCH
Arizona S ta te  U n iv ers ity
U n iv ers ity  o f  Arkansas
Stanford U n iv ers ity
U n iv ersity  o f  C a lifo rn ia ,
Los Angeles 
U n iv ersity  o f  Southern C a lifo rn ia
Colorado S ta te  C ollege
F lorid a  S ta te  U n iv ers ity
Berry C ollege#
Southern I l l i n o i s  U n iv ersity
U n iv ersity  o f I l l i n o i s
Indiana U n iv ersity
Purdue U n iv ersity
Drake U n iversity#
Iowa S ta te  U n iv ersity #
S ta te  U n iv ersity  o f  Iowa
Louisiana S ta te  U n iv ers ity
Boston U n iv ersity
S p r in g fie ld  C ollege
Michigan S ta te  U n iv ersity
U n iv ers ity  o f  Michigan
U n iv ersity  o f  Southern M iss iss ip p i
U n iv ersity  o f  New Hampshire#
S ta te  U n iv ers ity  o f  New York, B uffa lo
Syracuse U n iv ers ity
U n iv ersity  o f  North C arolina, Chapel 
H ill
Ohio S ta te  U n iv ers ity  
U n iv ersity  o f  Oregon 
Pennsylvania S ta te  U n iv ersity  
Temple U n iv ersity
George Peabody C ollege fo r  Teachers 
The C itadel#
Rice I n s t itu te #  4
Texas Woman’ s U n iv ersity  
U n iv ers ity  o f  Utah 
U n iv ers ity  o f  Washington#
Washington S ta te  U n iv ers ity  
West V irg in ia  U n iv ersity
#Denotes u n iv e r s it ie s  not having d octoral programs a t  the p resen t tim e
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VITA
Glenn M artin Brady was born in  L ib e r ty , Texas on September 30, 
1935* He received  h is  elem entary and secondary education  in  th e  pub lic  
schools of E ast F e lic ian a  P arish  and was graduated in  195U from 
C lin ton  High School, C lin to n , L ou isiana.
Hs received  th e  Bachelor of Science degree from  Stephen F . 
A ustin  S ta te  College in  1958 and th e  M aster of Science degree from 
Louisiana S ta te  U n iv e rs ity  in  I960 »
From 1958 to  1965 he taugh t and coached in  th e  Louisiana 
p u b lic  school system  .  S ince 1966 he has served as S uperv isor of 
H ealth  and P hysica l Education a t  th e  U n iv e rs ity  Laboratory School, 
Louisiana S ta te  U n iv e rs ity , and i s  p re se n tly  a  cand idate  f o r  th e  
d e g re e 'o f  D octor of Philosophy in  th e  Department Of P ly s ic a l  E ducation.




Glenn Mar tin  Brady 
P h y s ic a l  Education
An E v a lu a t io n  o f  Content  in S t a t i s t i c s  and Experimenta l  Design 
Courses  f o r  Doctora l  Programs in P h y s ica l  Education
Approved:
— -
jor Professor and Chairman 
Dean of the Graduate School
EXAMINING COMMITTEE:
 U - M -  %  < ¥ a ~ c t
Date of Examination:
